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ABSTRACT
In 1976 it was proposed that senile dementia, a potential affliction of old age, be 
redefined as Alzheimer’s disease, a rare diagnosis previously assigned to presenile 
dementia occurring in middle life. In response to a "public culture" generated by those 
caring for the afflicted, together with leaders of the biomedical reserch community, 
substantial financing has been allocated by the U.S. Congress to the National Institutes 
of Health, for investigation of senile dementia redefined as a "dread disease”. This has 
funded studies in the neurosciences, and a range of epidemiological and high technology 
diagnostic investigations for which psychiatry developed a "case-fmding" method.
The "cognitive paradigm" for dementia was conceived by American psychiatry within 
a now dominant "biological" model which imputes physical causation to mental disorders 
and stresses "objectivity" in diagnosis. This has legitimated the use of "mental test" 
instruments based upon, or validated against, "intelligence tests" developed by 
psychologists for quantification of "intelligence" now redefined as "cognition".
In a study funded by the National Institute of Mental Health, three cognitive 
assessment instruments were administered to a sample of individuals aged 60-93 with a 
broad range of educational experience across the age spectmm. Education rather than 
age was found to be the most significant predictor of test results for each instrument, and 
when the tests were repeated a marked "learning effect" was detected among those with 
the least education and lowest baseline scores. However, the identification of low 
education as a predictor, albeit less powerful than age for "cognitive impairment" 
indicative of dementia in other investigations has now been interpreted as a "risk factor" 
rather than a confounding variable and now enters into genetic mental testing models.
Negative stereotyping of "old age", strongly associated with images of "senility", and 
"burden of ageing" economic arguments have therefore been reinforced by the 
dissemination of prevalence estimates from epidemiological studies conducted in 
communities in which there is an inverse correlation between age and education. In the 
meantime, basic scientists have failed to discriminate precisely between neuropathological 
changes indicative of "disease" and those of "normal ageing" or to establish a functional 
link between such changes and dementia behaviour in vivo. In consequence the 
legitimating rationale for public financing of the "Alzheimer’s enterprise", i.e. "clinical 
benefit" remains elusive.
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Chapter 1
AGEING, SOCIAL POLICY AND THE MEDICAL ENTERPRISE 
"This disease will have a very big impact on our nation"^® Washington Post. November lo. i9S9
Dementia, the "loss of the mind” has been recognised and portrayed in literature over 
the centuries as a distressing potential affliction of old age, eliciting pity, mockery, and 
sometimes compassion, but until recent years, little or no attention from the medical 
profession. Senile dementia had been variously defined in classifications of mental 
disorders as "acquired i m b e c i l i t y a n d  the "psychosis" i.e. madness of old 
age,DSM-ii, 1968 p24 some suffering from the condition, particularly among the poor, 
came under the nominal care of the medical profession in insane asylums or their 
successor i n s t i t u t i o n s . T h e  results of those few epidemiological studies 
reported prior to the 1970s, none of which were conducted in the United States, indicated 
that the incidence increases with age, with prevalence estimates in the population aged 
65 and over ranging from 2.5 percent in one Norwegian community®^ ®”^ '^ ’ to 4.6 
percent in Newcastle, England.^^®^^’
In 1989, however, the following headline appeared on the front page of one of the 
most influential newspapers in the United States: "Alzheimer’s Toll Heavier: Illness 
May Affect 4 Million in U.S.".'^*’® Washington Post. November 10,1989 1 -phg articlc Went on to
report the results of an epidemiological study published that day in the Journal of the 
American Medical Association. The newspaper described the medical journal
 ^ A similar headline appeared on the front page of another prestigious daily newspaper: 
"Study finds Alzheimer’s Disease afflicts more than was estimated".^®^ ™^®^' November lo, i989
1
findings as "the clearest evidence to date of the extent of a disease that until recently was 
poorly understood and often overlooked by physicians". It stated that the "rate of disease
rises far more dramatically with age than had been suspected 3 percent of those age
65 to 74 had the disease, but 18.7 percent of those between 75 and 84 had it, as did 
more than 47 percent of those age 85 and over". The study had been carried out in a 
"working-class neighbourhood of Boston" where "82 percent of the people in the 
community over 65" were given "brief memory tests", and a proportion of all those first 
interviewed received "more detailed psychiatric exams and laboratory tests". It was 
further noted that the research had been conducted by a "team from Harvard Medical 
School". The director of the study, a physician, had been "sobered by these findings", 
and had made the following statement: "Demographic trends make it clear that this 
disease will have a very big impact on our nation in the next 50 years" Washington Post.
November 10, 1989
The newspaper went on to report that the "National Institute on Aging estimates that 
within 50 years as many as 14 million Americans could have the disease", defined in the 
article as a "degenerative illness of the nervous system with no known cause, cure or 
treatment". Executives from the national Alzheimer’s Association were quoted as 
responding to the study with the observations that "the financial and public health
implications are remarkable", and "....... the impact could eventually affect us all".
Finally, there was a quotation from an editorial that accompanied the study in the same 
medical journal.^®"’ This stated that "these new findings are likely to be disturbing 
to the general public, given the widespread fear of Alzheimer’s disease"washmgton Post,
November 10, 1989
When studies by academic and private institutions, or government agencies, relating 
to defence, economic growth, international relations, or other affairs perceived to be of 
national importance, are reported in the Washington Post, the typical response is analysis 
of the assumptions underlying the study and comment on the implications of the findings 
in editorial columns, frequently written ad h o c  by those with relevant knowledge of the 
subject. In this instance, however, there was no appraisal of the report on the editorial 
pages and no printed reaction from medical doctors, demographers, epidemiologists, 
economists or members of other disciplines in the many academic and ’’biomedical" 
institutions of Metropolitan Washington. Nor was there any published reaction from the 
"lay" readership for whom it was apparently unnecessary to explain that the topic of the 
report was senile dementia, redefined as "Alzheimer’s disease".
The social construction of reality
Berger and Luckmann posited that the "root proposition" for their 1966 "treatise on 
the sociology of knowledge" derived from the proposal by Marx that "man’s 
consciousness is determined by his social being". They argued that what passes for 
"knowledge" in a society, regardless of its ultimate validity or invalidity as "judged by 
whatever criteria", is "socially constructed". Insofar as all human "knowledge" is 
developed, transmitted and maintained in social situations, "the sociology of knowledge 
must seek to understand the processes by which this is done (so that) a taken-for-granted 
’reality’ congeals for the man in the street". L^uckmann, i966p3-6
They further argued that society is itself constructed both as "objective" and 
"subjective" reality. As "subjective reality", society derives from the process of
socialisation or the internalisation of the objective "social w o r l d " . * Luckmann. i966 piso 
Objective reality lies in the legitimation of "institutions", which are the products of 
"habitualised" human activity, and may only be adequately understood in the context of 
the historical processes from which they are derived. ^ Luckmann, i966p54-5 Legitimation, 
built upon the use of language, is the process of "explaining and justifying", ascribing 
"cognitive validity" to the institutional order, and "normative dignity" to its practical
imperatives & Luckmann, 1966 p93
They also posited that different, but potentially overlapping levels of legitimation may 
be distinguished, ranging from the linguistic "objectification" of simple human 
experience, to the level containing explicit theories by which an institutional sector is 
legitimated and perpetuated in terms of a differentiated body of knowledge, entrusted to 
specialised personnel to transmit through "formalised initiation procedures". The latter 
pertains to relatively autonomous "subuniverses of meaning", based upon the 
development of role-specific bodies of knowledge, which may be socially structured by 
criteria such as sex, age, or occupation.®"®" * luckmann, i966 pp93-s ^g t only does an
increasing number and complexity of subuniverses make them increasingly inaccessible 
to outsiders, but they raise the potential for the "institutional order" or for some part of 
it to be "apprehended as a non-human facticity", through the "reification of social 
reality". Reification implies that man is capable of forgetting his own authorship of the 
human world and that the "dialectic between man, the producer, and his products is lost 
to consciousness". In this way the products of human activity are apprehended as if they 
were "facts of nature, results of cosmic laws, or manifestations of divine will".®"®"*
Luckmann, 1966 pp88-9
They also proposed that if the institutional order is to be taken for granted in its 
totality as a meaningful whole, it must be legitimated by placement in a "symbolic 
universe" which provides a comprehensive integration of all discrete institutional 
processes. Symbolic universes were defined as "bodies of theoretical tradition", referring 
to realities other than those of everyday experience, i.e. as "social products with a 
h i s t o r y ^  Luckmann. p95 \Yhile uot proposiug an evolutionary scheme, different 
conceptual machineries of universe maintenance could be historically identified, of which 
the most conspicuous are mythology, theology, philosophy and science. L^uckmann. i966
At the same time both institutions and symbolic universes are legitimated, maintained 
or changed by living individuals who have concrete social locations, social interests and 
their own "definitions of reality", described as having "self-fulfilling potency".®"®"*
Luckmann. 1966 pl28
A paradigm for enquiry
Berger and Luckmann generated a theoretical perspective on the sociology of 
knowledge which has influenced the analysis of institutions and policies on both sides of 
the Atlantic since its publication. In a 1973 paper on social policy and social change. 
Carrier and Kendall directed attention to the question of "whose definitions of reality are 
embodied in welfare legislation, and whose particular concepts of society and its social 
problems are involved in the policy-making process? "^amcr & Kcndaii. 1973 p22i giiverman, in 
developing a sociological framework for the study of organisations, rejected theories 
"reifying" the concept of institutions in favour of the view of "social reality as socially 
constructed, socially sustained and socially changed". '^'"'"™"' Estes acknowledged
the influence of Berger and Luckmann in proposing a paradigm for the study of ageing
in America: "knowledge is socially generated ........  It may be accepted as factually
legitimate, based upon empirical demonstrations of proof or upon the judgements of
proclaimed experts and authorities who possess status and power Although socially
generated, such knowledge and expert opinion take on the character of objective reality, 
regardless of inherent v a l i d i t y F r e i d s o n  subtitled his analysis of the medical 
profession in the United States, "a study of the sociology of applied knowledge" and 
invoked the work of Berger and Luckmann in arguing that "like law and religion, the 
profession of medicine uses normative criteria to pick out what it is interested in, and its 
work constitutes a social reality that is distinct from (and on occasion virtually 
independent of) physical reality
Both the original treatise on the "social construction of reality", and the application 
and extension of its concepts by other analysts, afford a model for exploration of the 
"constructs" of the Washington Post report described above. Ostensibly, accredited 
medical researchers had conducted a scientifically valid study and discovered that a 
"disease", which a decade earlier was rarely diagnosed in medical practice, and totally 
unknown to the population at large, could now be identified in epidemic proportions in 
the older population to add to the "widespread fear" which had already been generated 
in the general public. The "disease" had been detected by "brief memory tests" 
conducted among elderly people in a working-class neighbourhood of one American city. 
Based upon demographic projections, a "reified" "national institute" had extrapolated the 
prevalence estimates from this small population cluster to present and future generations
of a country of 250 million people, and national economic and public health 
"implications" had been attributed to these extrapolations.
In his work on the "structure of scientific revolutions", Kuhn proposed that 
"scientific knowledge" derives from the adoption of changing "paradigms of inquiry", 
of which a "formative ingredient" is "the beliefs espoused by a given scientific 
community at a given time".^"^"' Many questions may be raised regarding the 
methodology of the Boston study and the generalisability of its findings, but more 
fundamentally it may be asked how and why the investigation was conceived at that 
particular "given time". Furthermore, why were the "beliefs" or "definitions of reality" 
of those who formulated the paradigm so widely shared that the results, and projections 
based upon them, could be accepted without challenge? It may be argued that the answer 
lies both in what may be accepted as "factually legitimate", i.e. declining mortality, 
increasing life-expectancy, and growth in the proportion of older people in the 
population, but also in the social constructs which have been built around these 
phenomena.
From this perspective it may be proposed that the newspaper report and the journal 
article on which it was based are representative of the intellectual output of a "medical 
enterprise", the institutions and funding for which derive from the health care policies 
which have been implemented in the United States, not only on behalf of the "elderly", 
a category which is itself a social construct, but for the advancement of "science" in the 
understanding of disease. It may be further posited that the "paradigm of enquiry" 
underlying the epidemiological study of Alzheimer’s disease, was generated less by the
"beliefs espoused by the scientific community" than the power of the medical profession 
to subvert and promote these policies in their own self-interests. At the same time it may 
be argued that expenditures on behalf of this and other medical enterprises, and the 
publicity surrounding their output, serve to reinforce the arguments of those projecting 
population ageing as an economic "burden" for society. On the other hand, proponents 
of the "burden of ageing" concept tend to propose reducing or eliminating state 
retirement benefits, whereas the solution suggested by the medical community to 
"physical" evidence of the negative effects of ageing, is further public investment in its 
own clinical and research activities.
Ideology, social policy and population ageing
Marx defined "ideology" as "ideas serving as weapons for social interests", a concept 
adapted by Berger & Luckmann as a "definition of reality attached to a concrete power 
interest". The distinctiveness of ideology is that "the same overall universe is interpreted 
in different ways". An ideology may be taken on by a group because of specific 
theoretical elements that are conducive to its interests, but ideologies that are irrelevant 
to their interests may be adopted by other groups. The "pluralistic" nature of modem 
societies means that there is "a shared core universe" and "different partial universes 
coexisting in a state of mutual accommodation" so that "outright conflict between 
ideologies has been replaced by varying degrees of tolerance or even co-operation".®"®"
& Luckmann, 1966 p 123-5
It may be argued that in the United States there is a dominant "ideology" that has 
defined, more consistently than in other industrial countries, the "reality" within which 
social policy has been conceived and implemented. The ideology is that of laissez-faire
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capitalism, i.e. individualism, family responsibility and the free-market. Furthermore 
it may be proposed that the "economy" and other constructs or "products of human 
activity" with which it is associated are frequently apprehended as if they are "facts of 
nature, or the results of cosmic laws", i.e. neutral or value free in their impact. At the 
same time, the ideology of the market is combined with a shared "core universe" of 
democratic pluralism generating a perception that the "public interest" derives from 
accommodation between competing interest groups, based on an assumption of equality 
of class, status and power. In consequence, concepts such as "collective responsibility" 
have, historically, been absent from political debate.
John Myles, in his work on the "political economy of public pensions", argued that 
the transformation of "old age" into a social category to which one gains access by virtue 
of reaching a specified age derives from the institution of a set of age-based income 
entitlements administered by the state, i.e. the public pension.^^'“’ At the same 
time he proposed that it is "startling" to observe that in all the "post-War capitalist 
democracies" the state has become the major source of income in old age, since 
intuitively this would not be predicted from the principles of social organisation upon 
which they were f o u n d e d . O n  the other hand, retirement ages and relative 
benefit levels vary from country to country, and he proposed that since the "the social, 
legal and political constituency we call the elderly was created and given form by social, 
political and economic forces", this socially constmcted "category" is therefore
continually subject to these same forces.^^84pi2o 2
With waves of immigration from other countries, racial divisions, vast natural 
resources and the geographic potential for internal migration, there is little evidence of 
working class solidarity in the United States to support the arguments of Navarro that 
"class conflict" has been instrumental in achieving the predominant social reforms that 
were passed almost exclusively in the 1930s and 1960s.^ The Social Security Act of 
1935, the only "universal" social policy, marked the adoption of the "retirement 
principle" at a later stage than in most other industrial countries, and the legislation was 
passed in the face of overwhelming evidence of market failure with a depressed economy 
and massive unemployment. Myles has argued that passage of social insurance 
legislation under the Roosevelt administration was legitimated as a "means for
 ^ In support of his argument, Myles has noted that in 1981 contrasting policies were 
espoused in France and in the United States in the face of high rates of inflation and 
unemployment, and low economic growth. In France a Keynesian approach was adopted: the 
retirement age was lowered and pensions were increased to remove older workers from the work 
force and stimulate demand.
In the United States, by contrast, it was proposed that public funding of retirement income 
was "the cause rather than a cure" for economic stagnation and exactly opposite policies were 
proposed, resulting in compromise legislation for a gradual increase in the retirement age 
beginning in the year 2000. Myles argued that with "a stroke of the legislative brush" the future 
size of the elderly population in the United States was reduced from earlier projections, while 
in France it was immediately increased.
 ^ Navarro has argued that in all capitalist societies including the United States, the "working 
class and its conflict with the capitalist class - a conflict that takes place in all political, social 
and civil spheres of society - have produced a series of reforms that can be cumulative and can 
determine the transformation and even the breakdown of the capitalist system". He further 
argued that whether the working classes achieved "universalism" depended primarily on "how 
powerful they were versus the capitalist classes that opposed both universalism and the expansion 
of benefits".^"''""™’
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rationalising labour inputs", i.e. increasing economic efficiency by "removing older 
workers from the industrial labour force
In the 1960s, however, in a period marked by the African-American civil rights 
movement and anti-war protests, a range of social legislation was passed by the U.S. 
Congress for which there was little legitimation within the dominant ideology. Among 
the policies enacted, which in combination formed what has been described pejoratively 
by critics as a "welfare state for the e l d e r l y w e r e  provisions for a range of 
social services in the Older Americans’ Act, and government subsidised medical 
insurance under Medicare (Title XVIII of the Social Security Act), 1965. There were 
also increases in state retirement benefits and in amendments to the Social Security Act 
passed in 1972, these were indexed to the rate of inflation.^^'”’ Myles has
proposed that these improvements in social insurance derived from a "temporary shift" 
in the balance of "class power" and that in order to redress this perceived loss of power 
in the political process, corporate America "nurtured scholarship and research", based 
on the laissez-faire model, to legitimate reversal of the 1972 policy. The intellectual 
production of this exercise was the "social construction" of ageing as an "economic
 ^ Intervention in the free market is legitimated by the concept of "Pareto optimality". The 
"welfare economic" model supports the market by arguing that for every Pareto optimal point 
on a production possibility frontier there is a state of perfectly competitive equilibrium. The a 
priori assumptions for perfect competition are rationality, perfect information on the part of both 
producers and consumers, and no externalities or economies of scale. Where these do not hold, 
or there is inequitable distribution of income according to the norms of society, arguments may 
be made for government intervention in the market by way of regulation, subsidy or provision 
to promote equity and efficiency. Child labour was not excluded from the market until passage 
of the National Labour Standards Act, 1938.
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burden" ^
Myles has tended to emphasise the positive benefits of state pensions in providing a 
level of income security, and giving workers a valued "right to cease working before 
wearing out".^^'“’ Other analysts such as Estes in the United States, and
Townsend in the United Kingdom have stressed the negative effects of national insurance 
and other social policies for the older population perceiving provisions such as a statutory 
retirement age as disempowering and creating a situation of "structured dependency" for 
those to whom it a p p l i e s . 9^79. Towmend, i98i same time. Walker, in a discussion
of the international adoption of the "burden of ageing" argument to legitimate "anti­
welfare policies" proposed that the theory has generated "an increasingly prevalent
assumption that societal ageing should be a source of ...... remorse rather than
pride 1990 p3?8
At the end of the 19th Century, life expectancy at birth in the United States was 48 
years for men and 51 for women. Declining mortality during the next half-century 
resulted in a 37 percent increase in longevity for men to 66 years, and a 40 percent 
increase for women to 72 years. Since 1950, life expectancy has continued to increase, 
but at a slower rate and with higher gains for women than for men. By 1990, life 
expectancy had risen to 72 years for men and 79 for women. Similar changes occurred
 ^ Myles has described the establishment and funding by the business community of policy 
institutes such as the American Enterprise Institute and the National Bureau of Economic 
Research to develop economic models to legitimate the reversal of the 1972 amendments to the 
Social Security Act. The director of the latter, Martin Feldstein became chief economic advisor 
to President Reagan in 1982.^^*“’ The validity of the influential econometric models
developed have been subject to continuing debate and evaluation (see: Barr N. and Whynes D. 
Current Issues in the Economics of Welfare, 1993, pp53-4, 142-9, and 164).
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Table 1.1
LIFE EXPECTANCY AT BIRTH FOR MEN AND WOMEN: SELECTED COUNTRIES,
1900, 1950, 1990
Circa 1900 Circa 1950 Circa 1990
MEN WOMEN MEN WOMEN MEN WOMEN
United S ta tes 48.3 51.1 66.0 71.7 72.1 79.0
England & W ales 46.4 50.1 66.2 71.1 73.3 79.2
Denmark 51.6 54.8 68.9 71.5 72.6 78.8
Norway 52.3 55.8 70.3 73.8 73.3 80.8
Sw eden 52.8 55.3 69.9 72.6 74.7 80.7
The N etherlands 48.6 51.2 70.3 72.6 74.2 81.1
France 45.3 48.7 63.7 69.4 73.4 81.9
Australia 53.2 56.8 66.7 71.8 73.5 79.8
Japan 42.8 44.3 59.6 63.1 76.4 82.1
*Data in this table were derived from a variety of country-specific data that have been 
assembled into an international database housed and maintained by the U.S. Bureau 
of the Census.
Source: United States Bureau of the Census. Center for International Research, 
Washington, D.C.
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in all industrialised nations during this period with a relative narrowing of differences 
between countries in mortality rates and thus in life expectancy (see Table
pll97S
In the early 20th Century, decreases in mortality rates were highest among infants 
and younger age groups, but by the I940’s they were spread more evenly across the age 
spectrum. During the past three decades, rates have declined at a slower rate, and the 
decline has been relatively higher among older age groups. i99ipi i98s the United 
States between 1960 and 1990 there was a 19 percent increase in longevity for women 
at age 65, and a 17 percent increase for men, compared with an overall 8 percent 
improvement in life expectancy at birth during the same period. By 1990, predictions 
of years of life remaining at age 65 were 19.0 for women in the United States and 15.0 
for men (see Table 1.2).
Mortality experience has been similar in all economically advanced countries but 
there have been differences between the United States and Europe in rates of population 
growth and in the age structure of the population, attributable to differences in levels of 
fertility and immigration. In 1901 less than 5 percent of the population of England and 
Wales was aged 65 or older, but by 1970 13 percent were in older age groups, a 
percentage that had risen to nearly 16 by 1990. In the United States, by contrast, 4 
percent of the United States population was aged 65 and over in 1900, rising to 11 
percent by 1980, and 13 percent by 1990, an increase in absolute numbers from 3 to 30 
million. It is the ageing of the "baby-boom generation", bom between 1945 and 1965, 
that will result in the highest rate of growth in the population aged 65 and over beginning 
after 2010 (see Table 1.3). At the same time, as a consequence of declining mortality
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T able 1.2
U FE EXPECTANCY AT BIRTH & AT AGE 65, AND PERCENTAGE INCREASE 
PER DECADE BY SEX. UNITED STATES. SELECTED YEARS: 1 9 0 0 -1 9 9 0
MEN
AT BIRTH
WOMEN
YEAR P ercen t
Increase
P ercen t
In crease
1900 46.3 48.3
1950
1960
1970
1960
1990
65.6
66.6 
67.1 
70.0 
71.8
(41.7) 
( 1.5) 
( 0 .8) 
( 4.3) 
( 2 .6)
71.1
73.1
74.8 
77.4
78.8
(47.2) 
( 2 .8) 
( 2.3) 
( 3.5) 
( 1.8)
AT AGE 65
1900 11.5 12.2
1950
1960
1970
1980
1990
12.8
12.8
13.0
14.1
15.1
(11.3) 
( 0.0) 
( 1.6) 
( 8.5) 
( 7.1)
15.0
15.8
17.0 
18.3
18.9
(12.3) 
( 5.3) 
( 7.6) 
( 7.6) 
( 3.3)
Source: National Center for Health Statistics: HEALTH, UNITED STATES, 1992 
Hyattsville, MD, Public Health Service, 1993.
Table 1.3
TOTAL POPULATION AND PERCENTAGE IN OLDER AGE GROUPS: 
CENSUS DATA & FUTURE PROJECTIONS, SELECTED COUNTRIES,
1 9 0 0 -2 0 2 5
Total Population P e rcen tag e  A ged:
C ountry Y ear (thousands) 65 & over 75  & over 80
United S ta te s 1900 75,793 4.0 1.2 0.5
1950 151,325 8.1 2.6 1.1
1970 205,051 9.8 3.7 1.8
1990 250,410 12.6 5.3 2.8
2010 282,547 13.9 6.5 4.0
2025 298,253 20.0 8.4 4.8
U nited Kingdom 1900 32,528 4.7 1.4 0.5
1950 43,758 11.0 3.6 1.5
1970 55,632 12.8 4.5 2.2
1990 57,418 15.7 6.9 3.7
2010 59,617 17.1 8.3 5.1
2025 60,032 21.5 10.8 6.3
Ja p a n 1920* 55,963 5.3 1.3 0.5
1950 83,200 4.9 1.3 0.5
1970 104,331 7.1 2.1 0.9
1990 123,567 11.8 4.8 2.4
2010 130,480 21.3 10.0 5.7
2025 125,279 26.7 15.2 9.3
*The first Population Census was conducted in Japan in 1920.
Source: United States Bureau of the Census. Center for International Research, 
Washington, D.C., 1993, and Statistics Bureau, Management and Coordination 
Agency, Government of Japan.
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at more advanced ages, demographic projections indicate that 20 percent or more of the 
population of all similarly developed countries will be aged 65 and over by 2025, with 
5 to 9 percent aged 80 and over.^
It may be argued that there is supporting evidence for the "burden of ageing" 
argument in the demographic changes which have occurred and are empirically verifiable 
from census data, as well as in future projections which are social constructs based upon 
assumptions regarding continuing trends in mortality, fertility and immigration. On the 
other hand, Estes, from the perspective of the "structured dependency" of "old age" has 
addressed both the dominance of the market ideology underlying proposals to reduce or 
eliminate retirement income, a direct benefit accounting for the highest proportion of 
public expenditures on behalf of the elderly and also the distribution of
benefits from the supply of goods and services under other government policies of which 
the older population are the ostensible beneficiaries.
In 1979, Estes proposed that the "major problems faced by the elderly in the United 
States are .... ones that are socially constructed". She argued that policies developed to 
remedy normative conceptions of social problems and priorities, even when supported 
in principle by the older population, are subverted by individuals and groups with greater 
resources of class, status and power to influence policy choices in their own self- 
interests. The term used by her to describe the outcome of the exercise of such 
influences was the "ageing enterprise", said to comprise physicians, hospitals, insurance
 ^ It should be noted, however, that if all projections are realised a smaller proportion of the 
total population of the United States will be in older age groups in the next century than in Japan 
or the United Kingdom in the next century (see Table 1.3) or many other European nations.
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companies, national and local bureaucracies, and other professionals and institutions that 
"serve the aged in one capacity or a n o t h e r E s t e s  posited that the policies and 
procedures that had evolved had accommodated to the interests of the "agencies and 
professionals that make up the ageing network", while disempowering and fostering 
dependency in those for whom they were devised.^^^' p24-5
Weber, in a discussion of legitimate authority and bureaucracy proposed that "the 
capitalist entrepreneur is the only type" who has been able to maintain "at least relative 
immunity from subjection to the control of rational bureaucratic knowledge", while the 
rest of the population has tended to be organised in "corporate groups which are 
inevitably subject to bureaucratic control". 1947 p2s ^he particular focus of Estes’ 1979 
work was the network of bureaucratic structures established to implement the 
coordination of social services under the Older Americans Act. On the other hand, while 
Estes may argue that the procedures devised and implemented within state agencies 
benefit those employed within them rather than serving the "needs of the elderly" for 
which the expenditures have been allocated, those who are employed within such 
"enterprises" are not entrepreneurs in the sense of being free from bureaucratic control, 
and deriving direct profits from the growth of the older population.
In a 1971 discussion of the "political integration of capitalism" in the United States, 
Bimbaum argued that the "public sector" serves as a means for providing "an 
infrastructure without which capitalist accumulation could not continue". Within this 
infrastructure he included "essential services" such as roads and other forms of transport, 
but also support for private industry as provided in defense contracts, describing the
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latter as a "remarkable instance of the socialisation of loss and the privatisation of 
profit".®'"'*’^ "'"’ It may be argued that an equally remarkable example is to be found 
in the medical profession which has received vast government investments in capital 
equipment, education and training, and research activities. At the same time, by 
subscribing to the ideology of the free market while exercising monopoly professional 
power American medicine has maintained the status of its members as independent 
entrepreneurs while subverting government policies in its own self-interests. With public 
funding of the institutional infrastructure exempting its members from assuming the real 
investment risks of entrepreneurialism, it has been able to construct a vast "ageing 
enterprise" based upon the indemnity insurance model which was, under the influence 
of the profession, adopted for the Medicare programme. Furthermore, the profits of the 
enterprise accrue both from market expansion with population ageing, and from the 
legitimacy accorded the profession, as an "autonomous s u b u n i v e r s e " ^  Luckmann, i966 p93 
to construct "disease specific" sub-enterprises based on the promotion of innovative 
techniques or the "discovery" of new diseases, activities which are in turn supported by 
public investment in research on behalf of "medical science".
The Medicare enterprise
It may be posited that health services show failure of all the preconditions of the 
competitive market, but although there has been state intervention in the supply of 
"public goods" such as clean water and sanitation, in contrast with other "capitalist 
democracies", there has been no legislation to secure "universal" provision of personal 
medical care in the United States. Rather, its financing subscribes to the "consumer
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sovereignty or private insurance model”. Entry to the market for the majority of the 
population is achieved as a "fringe benefit" of employment, the cost of which is 
subsidised by the government as a tax-deductible business expense.^ '^ '^^ ^^  ^
Culyer, in a discussion of current issues in welfare economics argued that the 
"mostly private" market in the United States is both "unnecessarily costly and 
inequitable, with some 50 million citizens (20 percent of the population) either uninsured 
or u n d e r i n s u r e d 1993p iss uninsured include the unemployed and those in part- 
time and low paid occupations indicating that there is, implicitly, a "human capital" 
argument in the provision of medical care to those of working age and their dependents. 
The system is costly in that an analysis comparing 24 industrialised member countries 
of the Organisation for Economic Cooperation and Development demonstrated that 
America had the highest ratio of medical care spending to gross domestic product (GDP), 
and the fastest rate of growth in these expenditures between 1980 and 1990. 
Furthermore, the returns, as defined by indicators such as life expectancy and infant 
mortality, compare unfavourably with Japan and other countries with a little over half 
the ratio of medical care to GDP expenditures.^ '^ *'*®*’"®^ ’^
It has been argued that the primary risk to the efficiency of indemnity medical 
insurance is that of "moral hazard" or over-consumption by the consumer who receives 
care at a marginal cost which is less than the true marginal cost of provision. High 
medical costs might therefore be attributed to over-consumption in the exercise of 
"consumer sovereignty" by those with market access. To constrain such behaviour out- 
of-pocket expenditures including "copayments", "deductibles" and "coinsurance" are
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therefore introduced as disincentives on the demand side. On the other hand in a classic 
essay by Arrow it was proposed that "uncertainty" is a primary characteristic of the 
medical care market, and that information and advice becomes the "commodity" 
purchased from the medical profession/™'^’ In an open-ended financing system 
there are therefore no effective disincentives to "moral hazard" on the supply side, i.e. 
the creation of demand by performing "unnecessary" procedures and other forms of 
"encouragement" to over-consume. Strategies such as reducing the fees allowed for 
services, tend to act as incentives to increase supply to offset lower earnings.^993pi62-4 
Nevertheless, the dominant but inefficient private indemnity insurance model was adopted 
to provide medical care to the older American population.
Ehrenreich and Ehrenreich in a discussion of health care and social control, detailed 
methods adopted by the medical profession in the 1960s to discourage support among the 
"lay public", i.e. their patients, to the proposed Medicare legislation.^Ehrenreich, 1974
Stevens, in her 1971 discussion of American medicine, documented the opposition 
of the leaders of the profession in the post-War period to a succession of proposals to 
introduce either national health insurance, labelled "socialised medicine", or non-means- 
tested government subsidised care for the elderly She therefore posited that
with passage of Medicare, strongly supported by the older population, "the public 
emerged as the dominant decision maker (over) the vested interests of organised 
medicine", interpreting it as a breakthrough that would lead to a universal system.^^®“ ’ 
1971 p442 the other hand, an "open-ended" government commitment was made for the 
payment of "customary" and "reasonable fees" to the suppliers of services for those
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enrolled in the Medicare programme and contracts were awarded to the private insurance 
industry to negotiate fees and administer b e n e f i t s . F u r t h e r m o r e ,  regulations 
were written to maintain clinical freedom, and attempts to introduce national health 
insurance with its potential for bureaucratic regulation and budgetary control have been 
resisted to this day.^
Stevens noted that in the 1950s life expectancy was increasing, raising the prevalence 
rates of conditions such as heart disease, cancer and cataract, but less than half this 
expanding potential market of older people had medical insurance to purchase the 
industry output,^“'"®"^’ the supply and sophistication of which had increased with 
support from government investment in the hospital infrastructure.* She argued that 
Medicare legislation provided "benefits for expensive health services", i.e. hospital 
investigations and treatments, thus expanding the market for tertiary care and protecting 
the middle class from economic loss due to medical b i l l s " . t h e  other hand 
there were no provisions for financing primary and preventive care which might 
potentially reduce the demand for such services. It may therefore be posited that having 
failed to prevent its passage, the law was written to accommodate to professionally-
 ^ The final Medicare law declared that "there would be no supervision or control by any 
federal office or employee over the practice of medicine, or the manner in which medical 
services are provided", and an initial provision for a "national medical review committee" was 
repealed in 1967 under pressure from the American Medical Association.
* The 1946 Hospital Survey and Construction Act (commonly known as the Hill-Burton Act) 
disbursed $3.7 billion in federal government funds and generated $9.1 billion in state and local 
financing between 1947 and 1971, with no requirement for the many hospitals which were 
constructed with these funds or the doctors who practiced in them to provide care to low income 
or uninsured populations.*'^’ ^^®2p349-si
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perceived market imperfections, i.e. the inability of the elderly to meet the costs of acute 
and high technology care.
Starr, in his work on the "social transformation of American medicine" described the 
outcome of the introduction of Medicare in 1967 as a "bonanza" for the profession, and 
a "giveaway to the p r o v i d e r s p 3 7 o ,  p3S2 National data demonstrate that the 
population enrolled in the programme grew by 63 percent between 1967 and 1990 (from
19.5 to 30.9 million), but the average annual "payment per enrollee" increased by more 
than 1,200 percent (from $217 to $ 2 , 8 6 9 ) . ^ ' ^ ' ' " ^ In a 1991 report 
by the Health Care Financing Administration, the agency responsible for oversight of the 
Medicare programme, rising costs were attributed to a combination of "economywide 
inflation", "increases in use and intensity of services", and "medical price inflation". 
Those related to the latter two components have consistently outpaced the national rate 
of inflation, and have been resistant to measures such as "reductions in payments to 
physicians (and) in payments for diagnostic laboratory tests and some overpriced surgical 
p r o c e d u r e s i99ipp39-4o same time it may be proposed that the continued growth
in the "use and intensity of services" derives both from the endemic incentive for "moral 
hazard" and from the construction of innovative sub-enterprises, and strategies to expand 
the market by specialties which benefit less from the indemnity system and consequently 
from Medicare.
The science of medicine, specialisation, and competitive power
From the perspective of Berger and Luckmann, the medical profession may be 
construed as an "autonomous subuniverse of meaning" with a role specific stock of
2 2
knowledge that is "esoteric as against the common stock of knowledge" . ^ Luckmann. i966 
At the same time, it may be posited that compared with their peer groups in other 
developed countries, the profession in the United States has achieved what is arguably 
a unique status as demonstrated by its independent entrepreneurial status and the 
preservation of the market model for the purchase of medical care. It may be further 
argued that other distinguishing and related characteristics of the American profession vis 
a vis many peer groups overseas are the lack of hierarchical structure as between 
"specialists" and "generalists", and the dominance of hospital-based and independent "fee 
for service" practice, and that these differences derive from the "standardisation" of 
medical education by the profession as a postgraduate doctoral degree in the early 20th 
century.^
Berger and Luckmann posited that the definitions of reality of "science" represent
 ^ The "standardisation" of medical education came with the implementation of the 
recommendations of the 1910 Flexner Report, commissioned by the Council on Medical 
Education of the American Medical Association. The rationale given for the educational 
reforms, which also included the elimination of the majority of medical schools then in 
existence, was the "great discrepancy" that had opened up between "medical science and medical 
education"
Stevens, in her analysis of American medicine noted the "appalling conditions" and lack of 
educational resources in many of the commercial medical colleges then in existence. 
Nevertheless their closure was recommended without regard to geographic distribution, the 
socio-economic characteristics of the conununities they served or their potential for 
improvement. She proposed that the Flexner Report and its adoption had a "stultifying social 
effect" by forcing the closure of many institutions established to give "apprenticeship" medical 
training to women and minorities, and thereafter excluding these groups and others with low 
income from the profession. Furthermore, the reforms failed "to produce physicians for 
different purposes", i.e. doctors for both urban and rural areas, and generalists as well as 
specialists.^ ®^''®"®’
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the "secularisation and sophistication" of universe maintenance compared with earlier 
"conceptualisations of the cosmos" as invoked by mythology or theology. "Science" 
removes "knowledge as such from the world" so that lay members of society no longer 
know how their universe is to be conceptually maintained, merely "who the specialists 
of universe-maintenance are presumed to be",Berger & Luckmann, i966 ppiio-12 p^eidson, in his
1973 work on the sociology of medicine, argued that (American) "medicine’s position 
today is akin to that of state religions yesterday", with an officially approved monopoly 
to define health and illness and to treat the l a t t e r . H e  further proposed that 
"public belief" in the "scientific foundation" of medical practice and a "secure and 
practical technology" was essential to the achievement of professional "autonomy" and 
to gaining the "confidence of the lay clientele" . Similarly, Starr, in his 
study of the "social transformation of American medicine" argued that medicine has 
achieved an unequalled position in the social structure, combining "broad cultural 
authority, economic power and political i n f l u e n c e p^  He proposed that 
"authority" involves a "surrender of private judgement" and reflects the probability that 
"particular definitions of reality and judgements of meaning and value will prevail as 
valid and true".^^" '^ Y^e profession had gained this special "claim" to authority,
based in part on its "bonds with modem science", the privileged status of scientific 
knowledge in the "hierarchy of belief", and the role of doctors as "intermediaries 
between science and private experience" therefore be proposed that
the power of American medicine as an "autonomous subuniverse" within the "symbolic 
universe", or "hierarchy of institutions", was achieved by legitimation of its place within
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the dominant "universe-maintaining" conceptual machinery of "science" and that in 
educating its members to be "scientists", the status of "medical science" was, by 
association, thereby ascribed to its practice. It may further be proposed that the 
professional structure, payment system and the power to reject or subvert government 
legislation designed to provide greater access to medical care derives from a pervasive 
"belief" in "science" as the determinant of the actions of its practitioners.
It may be posited that the underlying thesis of Stevens’ 1971 work on American 
medicine was its failure to serve the "public interest", which she attributed in large part 
to the fact that in 1971 some seventy to eighty percent of American doctors were defined 
as "full-time specialists" Intuitively it might be assumed that the specialisation
process, which gained momentum in the years after the "standardisation" of medical 
education, and the dispersion of its members among a large number of specialty groups 
would result in a highly fragmented profession. On the other hand Stevens proposed 
that by compromise and by agreeing to limit medical practice to the chosen specialty, the 
establishment of "specialty boards" was a "dynamic process of status recognition which 
became a system of immutable vested interests" Similarly, Starr has argued
that the growth of specialisation resulted in "an informal control system in medical 
practice". There was a shift from dependence on clients to dependence on colleagues 
within a referral network, which promoted a change in the profession from a competitive
After the Flexner reforms were implemented, sixteen "specialty boards" were established 
in the inter-War years including the American Board of Ophthalmology in 1917, the American 
Board of Psychiatry and Neurology in 1934 and the American Board of Neurological Surgery 
in P^^^
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to a "corporate orientation", and enabled physicians to assert their "long-run collective 
interests over their short-run individual interests" ^^*2p229-3o the same time it may 
be posited that there were and continue to be status differences, and that the "corporate 
orientation" which generated political homogeneity also legitimated the development of 
a payment system congruent with the practice patterns and self-interests of higher status 
specialties.
Starr has proposed that specialisation gives producers partial relief from competition 
and enables them to benefit from whatever comparative advantage they may enjoy. At 
the same time "the specialist typically gives up those services offering the lowest return 
and concentrates on those offering the highest", and in medicine these tend to be services 
performed in hospitals because of the savings in time to the doctor, and the "standard of 
higher fees for procedures that are or were at one time complexi982p76-? also 
observed that "surgery enjoyed a spectacular rise in prestige and accomplishments" in the 
late 19th century following the introduction of anaesthesia, antiseptics and aseptic 
operating t e c h n i q u e s . I t  may therefore be argued that the predominance of 
hospital-based practice and the fee-for-service system in American medicine derives from 
the model which yielded the highest returns to the prestigious practitioners of surgery as 
professional status and monopoly power were institutionalised. On the other hand 
although the collective power of the profession has been employed to maintain the 
dominance of the model, as demonstrated by its adoption in the Medicare programme, 
it may be argued that it is a system which discriminates against those specialties which 
are primarily "consulting" and lack either personal technical skills or access to
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technologies, the application of which are separately and highly rewarded.
A 1992 survey published by the Center for Health Policy Research of the American 
Medical Association showed the median net income for surgeons, and for members of 
the associated specialties of anaesthesia and radiology to be $200,000 per year compared 
with $120,000 for internal medicine, $107,000 for psychiatry and $93,000 for 
general/family p r a c t i c e . F u r t h e r m o r e ,  surgeons had a high share of the 
Medicare market, treating 31 per 100,000 enrollees, whereas the proportion receiving 
psychiatric care was too small to be separately r e c o r d e d . I t  may therefore be 
proposed that for the "consulting" specialties there is an incentive to increase income by 
expanding the referral network for the detection of "new" diseases, and that a 
legitimating infrastructure for innovation and diversification in clinical practice has been 
provided to the academic leaders of both the technical and consulting specialties by public 
investment in research to extend the frontiers of scientific medicine.
The "national medical research enterprise"^ "^*'’'*^ **’
The first National Institute of Health evolved from the bacteriological laboratory of 
the U.S. Public Health Service, and was established by federal legislation in 1930 for 
"study, investigation and research in the fundamental problems of the diseases of 
man".st '^ ’^^ '^ ‘i’ 1972p2s Strickland, in a review of medical research policy in the United 
States, proposed that in planning for peacetime, successful collaboration during the 2nd 
World War between the "government and the private sector, especially the universities", 
promoted the passage of the Public Health Service Act, 1944. This authorised the 
National Institutes of Health (NIH) to "pay for research to be performed by universities.
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hospitals, laboratories, and other public or private institutions".^^ In the debate one 
Congressional leader argued that "the expenditure of more funds in medical research 
would lead to a longer life and better health for the people of the c o u n t r y ^ ^ 2 p i 8 - i 9
Prior to the 1940s financing for medical research in the United States came primarily 
from charities such as the American Cancer Society, dedicated to raising funds for 
"fighting" specific diseases, and support from "corporate capitalism" 
latter derived from the Rockefeller, Carnegie and other private foundations, which in 
1940 gave $4.7 million for medical research compared with a total budget for the NIH 
of $700,000.^ '^ '^ '^ '^ '^ 1 ^2  p27 jgy late 1960s, however, the number of separate institutes 
of the NIH had increased to ten, some established ad hoc by Act of the U.S. Congress, 
others at the initiative of the U.S. Surgeon General,^“^‘‘^‘^ “ ‘^’ ^^ 2pi92 investigation of a 
continuum of conditions perceived to be amenable to resolution by investment in medical 
research, including cancer, mental health, stroke, child health and heart disease. At the 
same time the budget grew from $2.5 million in 1945 to $1.6 billion by 1970, the NIH 
director distributing the funding evenly between the i n s t i t u t e s . t h e  other 
hand, although the NIH had over 13,000 full-time employees in 1968, some eighty 
percent of its budget was allocated for "extra-mural research", primarily to academic 
medical institutions.i97ip358-6o
Stevens argued that NIH awards to external investigators provided a major subsidy 
for the "nominally independent medical schools", and by 1955 one-third of their income
“ The second institute established was the National Cancer Institute in 1937, the legislation 
for which set a precedent for permitting the award of grants for extramural research. 1972 p35s
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was from research grants, predominantly from the federal government which thereby 
became "essential to the existence of the s c h o o l s S h e  proposed that faculty members 
in the post-War period responded to an "apparently never-ending stream of federal 
wealth", which was channelled to the NIH to be reallocated "through a complicated, 
Byzantine system of national peer-review groups and advisory committees". 
Furthermore, within the medical schools the subsidy "created a system of powerful 
baronies built around specific research projects and i n t e r e s t s p 3 5 9 - 6 o  noted 
that "to a remarkable degree, control over research was ceded to the scientific 
community (and) approval of grant applications as well as basic policy issues rested with 
panels of nongovernmental scientists". Medical researchers who presented proposals to 
the NIH and received government grants "enjoyed autonomy within the constraints of 
professional competition" i9S2p343 g without public oversight of the distribution and 
use of funding or the outcome of the research endeavours supported.
Arrow in 1963 argued that the free market will tend to underinvest in the production 
of "information" by way of research "since the cost of reproduction is usually much less 
than that of production" Abel-Smith similarly proposed that an "externalities"
argument may be made for collective subsidy of medical research since the potential
Stevens proposed that medical schools in the 1950s accepted the "back door of research 
s u b s i d y a s  an alternative to direct federal aid. Similarly, Starr has noted that the 
American Medical Association opposed government proposals for grants and scholarships for 
medical education in the 1940s and 50s, as setting a "dangerous precedent".^^82p347 
Stevens and Starr agree that such aid would have entailed requirements to increase the number 
of students and to award scholarships for those with low income thereby potentially reducing the 
"social homogeneity" and prestige of the profession as well as control over its size.
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returns to investment in new methods for the prevention or cure of disease may have 
widespread benefits, and support from "voluntary subscriptions" does not represent the 
full "value to society" It may therefore be posited that government funding
for medical research was legitimated as a collective good for the promotion of "public 
health", a legitimacy which was reinforced by the place of American medicine in the 
"symbolic universe" of science. On the other hand it may be argued that in common 
with the Medicare programme, the 1930 legislative remit and the 1944 policy were 
subverted by the medical profession, the NIH providing the infrastructure for 
entrepreneurialism in academic medicine by individual researchers on behalf of their own 
careers, the institutions with which they were associated, and their own medical 
specialties. It may be further proposed that in expropriating the NIH agenda in its own 
self-interests the profession has invoked emotive rather than scientific arguments, and has 
exercised collective power in opposition to any perceived threat to autonomy or attempts 
to restrict the growth in resources allocated to the "national medical research enterprise" 
while seeking to expand the share of resources allocated for extra-mural research.
Strickland has suggested that there were, from the beginning, philosophical 
differences in interpreting the language of the 1930 statute (see above) which established 
the NIH, between those who supported research into "fundamental problems" and those 
who sought to emphasise the "diseases of man".^ "^^ * '^^ ' It was argued by
proponents of the latter approach, one that was frequently endorsed by politicians, that 
basic research in the biological sciences is pursued over the longer term with 
unpredictable results whereas more immediate benefits to society may be derived from
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clinical investigations into the development and evaluation of new technologies for the 
treatment of established disease. On the other hand, the focus of the NIH intra-mural 
research has tended to be on basic sciences such as microbiology, while the agenda for 
investigations by the extra-mural clientel has been self-selected by the academic 
representatives of medical specialties, and funding primarily supports "applied research" 
or the development and evaluation of new diagnostic and therapeutic interventions, both 
medical and surgical. In contrast with the Medicare programme, however, for which an 
open-ended commitment of government funds was achieved by the profession, the NIH 
budget is reviewed annually by the U.S. Congress. It may therefore be posited that 
rather than philosophical differences with regard to research priorities, the "disease" 
emphasis was defined both by the "realities" of the medical profession as a whole, and 
by competition between different specialties in seeking funding for extending the scope 
of their particular sphere in the interests of academic advancement within their 
institutions and the practice of their clinical colleagues. Furthermore, the interests of 
academic entrepreneurialism were combined with professional ambivalence with regard 
to the NIH as a "bureaucratic" government agency.
On the one hand it may be argued that the reified "National Institutes of Health", 
which employed members from a range of scientific disciplines for the conduct of basic 
research, embodied concepts such as "progress in the fight against disease", and thereby 
assigned scientific validity to the studies for which it served as a financial conduit.
One Congressman speaking in support of reallocating resources in favour of clinical 
research is quoted as asking the rhetorical question, "Whoever died of micro-biology?". t^nckiand.
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These studies then legitimated innovation and diversification in the supply of services to 
the market while subsidising medical schools and the activities of the academic 
faculties/"^ On the other hand the internal activities reduced the pool of resources 
available for external entrepreneurialism. Furthermore, it may be posited that there are 
preventive implications from research in fields such as immunology and bacteriology, 
which tend to be a focus of studies undertaken by the NIH, and that these may be 
perceived as antithetical to the expansionary self-interests of the profession.
Starr has documented the historical opposition of private medicine to measures which 
might pose any economic threat, even those for preventing the spread of diseases such 
as tuberculosis, when undertaken by state a g e n c i e s . 15 the other hand, 
Stevens has noted that where government funding via the NIH resulted in the successful 
development of new techniques, such as a test for the early detection of cancer, there was 
no challenge to doctors to change medical institutions to promote greater public access 
to the outcome of the research and the benefits therefore accrued to the profession.®“ “^“’
A  recent example was published in the Washington Post under the headline: "NIH Backs 
Operation for Strokes". The article stated that, based on a study conducted by neurosurgeons 
at 39 hospitals, officials at the National Institutes of Health were recommending "surgery to 
unclog the major arteries supplying blood to the brain" as a "preventive strategy" for strokes. 
It was reported that "the number of people who might benefit from the operation (costing 
$15,000 per operation) could number in the tens of th o u s a n d s " washmgtonPost, October 1 . 1994
Starr has argued that "devotion to medicine in pursuit of health", reinforced by successes 
such as a vaccine for polio-myelitis, reinforced public support for financing of medical research 
in the post-War period. ^^^2 p346-7 the other hand, research for the Sabine and Salk polio 
vaccines was funded by voluntary contributions, and their distribution by the U.S. Department 
of Health in the 1950s was undertaken only at the insistence of members of Congress, not the 
medical profession, 1972 p24s
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1971 p352 jj. therefore be posited that arguments to reallocate resources from the intra­
mural programme of the NIH, in favour of extra-mural research, served both to restrict 
the scope of its investigations and also to limit the growth and power of the institution, 
thereby eliminating its potential for implementing overtly "public health" policies by 
disseminating the output of the basic science or the clinical studies it supported. At the 
same time Strickland noted that it was argued that the benefits of the "research 
enterprise" would be dispersed by what he described as "a kind of trickle-down theory" 
even without universal access to medical care.^ "^="^ '^ '^ ^^ p^259 i6 
The "dread disease" model
Strickland entitled his review of medical research policy, "Politics, science and dread 
disease", the latter referring to the "symbolic language^Lucknwm. i966 p4o constructed 
by medical academics to persuade members of Congress in the annual budget review of 
the merits of increasing research funding for the total NIH budget with additional 
increments for specific selected conditions, a process in which "lay advocates" were 
recruited to give testimony. These lay advocates included individuals suffering from 
specific illnesses, paid representatives of powerful voluntary societies, and distinguished 
doctors speaking on behalf of "citizens’ committees" supporting the need to sponsor 
further developments in heart surgery, 1972 pwz-s
Rettig in a discussion of the National Cancer Act, 1971, which allocated $1.5 billion
In support of this argument both Starr^ '^ *^ ’ and Strickland have argued that
politicians were persuaded by organised medicine that ever increasing government investment 
in medical research was an effective alternative to national health insurance. Strickland offers 
the following quotation by Congressman Melvin Laird: "Medical research is the best kind of 
health insurance the American people could have".^“^“^'^ '“ ‘*’ ^^ 2p2i3
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in dedicated research funds for the disease, argued that the "lay lobby" which was
formed and promoted the "conquest of cancer" campaign in 1969 was seeking primarily
to restore the status quo ante of NIH funding for medical research, the budget for which
was increased below the rate of inflation in 1968, for the first time in the post-War
period.^®“'®’ On the other hand, beginning in the 1960s the financial management
and merit of extra-mural research supported by the NIH also came under critical scrutiny
in a series of reports by a Congressional committee and there were requests for greater
accountability from academic investigators and their institutions.^^ Furthermore, in the
debate over the legislation, it was initially proposed that responsibility for cancer research
be assigned to a new agency directly accountable to the U.S. President, and outside the
jurisdiction of the NIH, which was criticised in the national press for its emphasis on
basic science to determine "causes" rather than applied research for treatment of 
disease.i977pi38-4o
It may be argued that cancer is the prototypical "dread disease",^* having received 
research funding from the federal government from as early as 1922, and being the first
The U.S. Congress, Committee on Government Operations: The Administration of 
Grants by the NIH, 1962 was the first in a series of critical reports produced under the 
chairmanship of Congressman L.H. Fountain and termed the Fountain Reports.
Stevens has noted that the 1962 report, based on a detailed audit, revealed "misuse of grants, 
excessive payments, purchase of unnecessary equipment, and inadequate administrative 
review" 1971 p36s
"The time has come in America when the same kind of concentrated effort that split the 
atom and took man to the moon should be turned toward conquering this dread disease. Let 
us make a national commitment to achieve this goal. Richard M. N,xon, The Sute of the Umon. January 22. 1971
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condition to merit the establishment of a separate national research institute in 1937 (see 
Footnote 11). At the same time "cancer" appears in many forms affecting different types 
of body cells and all organs of the body and many if not most surgical and medical 
specialties are engaged in its treatment. It may therefore be proposed that the "conquest 
of cancer" campaign was promoted to offset proposed reductions in funding for medical 
research, and that the disease was chosen as a focus because of the high probability of 
attracting research funding and the potential for disseminating the proceeds among a wide 
range of specialties. It may be further proposed that the campaign was undertaken in the 
context of a perceived threat to autonomy from requests for more public oversight of the 
finances disbursed to the research community (see Footnote 17), and that the counter 
threat to the integrity of the NIH posed by proposals to remove cancer research from its 
ambit served as a warning against intrusion into the "autonomous s u b u n i v e r s e O n  
the other hand, the 1971 Act undermined the principle of relative parity in the allocation 
of resources between the various institutes and introduced competition for a diminished 
share, while at the same time introducing a model for securing dedicated funding from 
Congress for other academic research enterprises.
The National Institute on Aging and the "paradigm of enquiry"
From the perspective of the proposition by Kuhn that "scientific knowledge" derives
The Dean of Johns Hopkins Medical School and President of the Association of 
American Medical Colleges, in response to requests for greater accountability for the outcome 
of federally supported extra-mural research, argued that "it is virtually impossible to put a dollar 
value on medical advances".^”™"’ With regard to proposals for more detailed accounting
of grant expenditures he argued that "down that road lies the pall of mediocrity; the sterility of 
the managed human spirit" i966pii6
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from the adoption of changing "paradigms of inquiry", of which a "formative ingredient" 
is the "beliefs espoused by a given scientific community at a given time",^"^"- it was 
argued, earlier in this discussion, that the epidemiological study conducted in East 
Boston, from which prevalence estimates of Alzheimer’s disease were disseminated to 
the national media, was conducted in the context of the growth of the proportion of older 
people in the population, of the health care policies which have been implemented on 
their behalf, and of the power of the medical profession to subvert such policies in their 
own self-interests (see above). It may be further argued that the specific "paradigm of 
inquiry" in which the East Boston study was conceived was the "dread disease" model, 
constructed by the medical community in the interests of sustained public funding for 
academic entrepreneurialism, while warding off any perceived threat to "professional 
autonomy" from the NIH as an agency of government, including that posed by the 
establishment of the National Institute on Aging under the Research on Aging Act, 1974.
Stevens has described the process by which the American medical specialties "carved 
out the boundaries of its field", defined its content, and decided on acceptable modes of 
practice and behaviour" as being "at root a political process, arising from the relative 
successes of interest g r oups i 97i p2i 8- 9  the other hand it may be argued that 
"specialisation" may also be perceived as the dissection of the human being into its 
component parts by specialist groups competing for exclusive jurisdiction and relief from 
competition. From this perspective it may be argued that "holistic" medicine as pursued 
by general practitioners is discouraged and assigned low status by American medicine 
because of its negative impact on the market for specialist practice. Furthermore,
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although the term "geriatrics" has been attributed to an American physician, Nascher, 
in the first decade of the 20th c e n t u r y n o  medical specialty comparable 
with "paediatrics" has achieved legitimacy in the United S t a t e s L o c k e t t ,  in a 
review of "ageing, politics and research", documented strong opposition, both from the 
profession and from the director of the NIH, dating back to the 1950s, when "the NIH 
had more money than it could spend", to proposals for a national institute for ageing 
studies.i983p39-4o jjj response to those who advocated specific investment in "ageing" 
research it was argued that the existing institutes were addressing the problems of old age 
including cancer, heart disease and stroke, and "ergo the NIH is gerontology
On the other hand Lockett has posited that the "cost of Medicare", which 
beginning in 1967 appeared with the "medical research component" in the budget of the 
Department of Health Education and Welfare, was a deciding factor in the debate over 
legislation for the National Institute on Aging, with Congress accepting the argument that 
greater public investment in "biomedical research could help prevent old age disabilities 
and save taxpayers’ m o n e y P ^ ^  To this end, and in spite of political 
oppos i t ion , a  "multi-disciplinary" Congressional mandate was given to the new
In 1988 the American Board of Internal Medicine and the American Board of Family 
Practice conducted the first joint examination for a certificate of competence in geriatric 
medicine.
It was reported that the NIH director would not admit "that there was such a thing as 
gerontology and geriatrics
^  President Nixon vetoed an Act passed in 1972 to establish the National Institute on 
Aging. He signed the second Act into law in 1974 at a time when he and members of his 
administration were under investigation by Congress for criminal activities just two months 
before he was forced to resign from office.
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institute to develop "a plan to coordinate and promote research into the biological, 
medical, psychological, social, educational and economic aspects of ageing" i9S3p4-5 23
Thus it may be posited that the "dread disease" paradigm was invoked in the context 
of a lack of perceived legitimacy for the concept of an institution dedicated to: the 
"holistic study" of ageing; the threat to professional entrepreneurialism posed by attempts 
to curb the rate of increase in public spending on the Medicare programme; and the 
mandate for inclusion of the "social sciences" in the "national medical research 
enterprise". It may be further posited that the results of East Boston epidemiological 
study represent the output of a further subversion of public policy in the successful 
construction of an "Alzheimer’s enterprise".
In 1938 an international symposium took place in Washington, D C., the proceedings of 
which were published under the title: "Problems of Ageing: biological and medical
a s p e c t s I n  the introduction it was proposed that the purpose was to address the 
"process of ageing" and what is arguably a valid and still unresolved investigative issue, i.e. "the 
possibility of distinguishing between the cumulative but physiological involutions that inevitably 
take place in all individuals as they grow older, and pathological changes that occur in ageing 
individuals as the result of adverse environmental conditions".^°’^ ‘*^ ’^^ ^^ P’^'“
Lockett notes that the symposium was called by those who anticipated "potential social 
disaster by the end of the century" from population ageing.^''®“’ A "Club for Research on 
Ageing" was formed by some of the participants who subsequently voted in 1945 to establish 
the Gerontological Society as a non-profit o r g a n i s a t i o n . S h e  proposed that the 
"multidisciplinary voices of gerontologists", advocating national investment in a research agenda 
similar to that proposed at the 1938 meeting, were heard in the debate over the Research on 
Aging Act, 1974.
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Chapter 2 
THE ALZHEIMER’S ENTERPRISE 
The redefinition of senile dementia
In 1907, Alois Alzheimer, a German neurologist, published the medical history of 
a woman with rapidly progressive dementing disease who was first examined by him 
when she was 51, and who died some four and a half years later. Based on the post­
mortem pathological findings in her brain Alzheimer argued that "all in all, we have 
before us evidence for a specific disease process". He further argued that "it behoves 
us not to be satisfied with attempts to force .... clinically unclear observations to fit one 
of the disease categories familiar to Alzheimer. 1907pi-2 seven decades thereafter his 
name was associated with a new "disease category", i.e. idiopathic "pre-senile dementia" 
occurring in a few unfortunate individuals at relatively young ages.
In 1974, at a medical symposium, it was formally proposed by a neurologist, Robert 
Katzman and T.B. Karasu, a psychiatrist, that "we should drop the term ’senile 
dementia’ and include these cases under the diagnosis of Alzheimer’s disease".^ The 
rationale for this proposal was that "senile dementia and Alzheimer’s disease are
progressive dementias in which the pathological findings are identical  neither the
clinician, the neuropathologist nor the electron microscopist can distinguish between the 
two disorders except by the age of the patient It is time to drop the arbitrary age
 ^ The proposal by Katzman and Karasu was made in a paper presented in 1974 at the 
Houston Neurological Symposium, sponsored by the University of Texas Health Science Center 
at Houston, Texas. The proceedings of the conference were published the following year in: 
Fields, W.S. (ed.). Neurological and Sensory Disorders in the Elderly, 1975.
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distinction and adopt the single designation, Alzheimer’s d i s e a s e 1975, pioe-?
In 1976, a medical journal editorial was published by Katzman entitled: "The
prevalence and malignancy of Alzheimer’s disease: a major killer". This summarised
the arguments first presented at the 1974 symposium, including the proposition, which
remains unsubstantiated to this day, that under the broadened definition incorporating
individuals of all ages with dementing disease for which no specific aetiology can be
determined, "Alzheimer’s disease may rank as the fourth or fifth most common cause of
death in the United States". The use of the term "malignant", which also appeared in
the earlier presentation and publication, he justified by arguing that "patients with senile
dementia" show a "marked decrease in life expectancy, depending on the age of onset 
of s y m p t o m s " . I 9 7 6  p2i7-i8
"The Alzheimer’s disease movement"^®*’
Fox has documented a sequence of events initiated by Katzman in 1976 which he 
termed "the rise of the Alzheimer’s disease movement". Based on a letter sent by 
Katzman to Donald Tower, director of the National Institute of Neurological and 
Communicative Disorders and Stroke (NINCDS), together with the editorial described 
above. Tower "agreed that dementia was a public health problem" and proposed a 
conference to review the current status of research in the f i e l d . I n  1977 the 
conference which was entitled "Alzheimer’s disease - senile dementia and related 
disorders" was held at the National Institutes of Health. It was organised as a 
collaborative venture between the NINCDS, the National Institute of Mental Health and 
the National Institute on Aging, with the objective of providing information for
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"programming and allocation of resources" and also "to stimulate the interests of 
participants as well as others in the problem" 7° '^ In the same year Robert Butler, 
a psychiatrist who was appointed in 1976 to be the first director of the National Institute 
on Aging (NIA), adopted Alzheimer’s disease as the "disease-based" research focus for 
the new institution/"^' 9^89p77.g Subsequently, in a 1979 "research agenda" prepared by 
the National Institutes of Health, and published by the U.S. Department of Health, 
Education and Welfare, the study of "Alzheimer’s disease and related dementias" was 
identified as one of its "priority areas". The arguments advanced for its inclusion by 
leaders of the NIA were that the disease "had major public policy implications and .... 
was a scientifically promising research area".^"*' ^^S9p90
Based upon personal communication with Fox, Butler is quoted as stating that in 
order for the condition to be accepted as a "national priority" thereby securing 
government funding for its investigation, it was necessary to "make Alzheimer’s disease 
a household word" and that the director focused his efforts both on "representing the NIA 
to Congress and in developing a public constituency to be an advocate for the 
Alzheimer’s disease research c a u s e p u r s u i t  of the latter objective, Butler 
and Katzman undertook to organise representatives of "grass-roots" self-help groups, 
which had been formed by caregivers and relatives of those with dementing disease and 
in a meeting held in 1979 at the National Institutes of Health a national "Alzheimer’s 
Disease and Related Disorders Association" was established. As reported by Fox, 
Katzman became co-chairman of the Medical and Scientific Advisory Board and a 
member of the Executive Committee, and successfully advocated that efforts be targeted
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towards "public education and scientific research" in the field of Alzheimer’s disease 
rather than to brain injuries or other conditions associated with signs of dementia in order 
not to "dissipate any potential resources we might accumulate".*'®''’  ^ A "consulting 
firm" was employed by the organisation to gain access to individual senators and 
congressmen/®"' and a "plethora of (Congressional) hearings documenting the 
devastating effects of Alzheimer’s disease, as well as the need for increased research 
funds" were conducted between 1980 and 1986.*'®"’ In addition an "information
office" was established at the National Institute on Aging to provide briefings and written 
materials to the national media about Alzheimer’s disease and any "major scientific 
accomplishments .... in terms that lay people could understand".*'®"’
Prior to the mid-1970s Alzheimer’s disease was a condition rarely diagnosed in 
clinical practice and a name unfamiliar to the general public or to their elected 
representatives but in what may be construed as the successful achievement of the 
strategy articulated by Butler, i.e. "to make Alzheimer’s disease a household word" as 
a means to establishing it as a "national priority" for research funding, within a decade 
the name of the long-deceased German doctor was to appear in newspaper headlines,^®
Washington Post, November 10, 1989, The New York Times, November 10, 1989 publiC financing from thC U S
federal budget for the investigation of Alzheimer’s disease and related disorders at the 
National Institute on Aging, rose from $1.5 million in 1977 to $80 million in 1989. This
 ^ The national group was entitled successively the Alzheimer’s Disease and Related 
Disorders Association, the Alzheimer’s Disease Society, and is now the Alzheimer’s 
Association.*'®"’ ^^ 89pp8o-2
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increase was largely attributable to specific legislation including the Health Research 
Extension Act, 1985 and the Alzheimer’s Disease and Related Dementias Services 
Research Act, 1986. Under the 1985 Act (Public Law 99-158) Congress approved 
funding for ten "centres of excellence" across the country to "coordinate basic, clinical, 
social, and behavioural studies of Alzheimer’s disease, create national standards for 
diagnosis, and establish a well-defined clinical population for future studies.^ ®*’ 
Furthermore, the NIA has served as a conduit for financing investigation of Alzheimer’s 
disease not merely by its own intramural and extramural researchers who are the primary 
beneficiaries but also by other constituencies of the NIH. By 1995 the estimated annual 
budget for Alzheimer’s research was some $305 million of which $216 million was 
allocated for NIA studies with $46 million for those sponsored by the National Institute 
of Neurological and Communicative Disorders and Stroke, $25 million for the National 
Institute of Mental Health, and lesser sums for other institutions (see Table 2.1).
Theoretical perspectives on Alzheimer’s disease
A range of sociological theories have been advanced for the study of ageing and 
interpretation of phenomena with which it is associated.^ ®"^ ®^ '^ x^ese include:
the structural "conflict" perspective deriving from the Marxist model of the differential 
distribution of power and authority within capitalist economies, a model which underlies 
the "political economy of old age" and the theory of "structured dependency" as 
articulated by E s t e s , 1979. Estes, i9S2 Myles,Townsend,^®^®^®®^' Walker,^^®" '^
Walker, 1990 Qthers (see Chapter 1); structural functionalist "consensus" theories which
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Table 2.1 
NATIONAL INSTITUTES OF HEALTH 
ALZHEIMER'S DISEASE 
(Dollars in thousands)
1992 1993 1994 1995 1996
Actual Actual Actual Estimate Estimate
National
Institute
on Aging  $197,080 $202,744 $212,797 $216,360 $220,700
National Cancer
Institute  501 593 564 486 494
National Heart,
Lung, & Blood
Institute  2 ,043 1,954 2,076 2,135 2 ,200
National Institute 
of Dental
Research  367 0 0 0 0
National Institute 
of Diabetes &
Digestive & Kidney
Diseases..................... 2 ,000 2,100 2 ,200 2 ,300 2,400
National Institute 
of Neurological 
Disorders &
Stroke......................... 38 ,844 42 ,266 44 ,460  45,883 47,349
National Institute 
of Allergy &
Infectious
Diseases..................... 1,558 2 ,364 1,585 1,631 1,664
National Institute 
of Child Health 
and Human
Development  .....  713 266 392 400 400
National Eye
Institute......................  115 1,444 1,335 1,381 1,427
Source: National Institute on Aging, Budget Office, 1995
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Table 2.1 (contd.)
Alzheimer’s Disease (con’t)
1992 1993 1994 1995 1996
Actual______ Actual______ Actual Estimate Estimate
National Institute 
of Environmental
Health Sciences  424 97 356 356 369
National Institute 
of Arthritis &
Musculoskeletal &
Skin Diseases  1,758 1,625 1,434 1,500 1,550
National Institute on 
Deafness & Other 
Communication
Disorders  1,022 1,438 1,585 1,660 1,687
National Institute 
of Mental
Health..........................  26 ,990 24 ,185 24 ,390  25,166 25,887
National Institute 
on Alcohol 
Abuse &
Alcoholism.................  1,027 823 554 600 600
National Center 
for Research
Resources..................  1,194 1,911 1 ,204 1,447 1,564
National Institute 
of Nursing
Research.....................  3 ,188 3,369 3 ,122  3 ,230 3,370
Fogarty
International
Center..........................  43_________ 60_________ 50_________55_______ 200
Total, NIH................... 278 ,867 287,239 298 ,104  304,590 313,857
Source; National Institute on Aging, Budget Office, 1995
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focus primarily upon the role of older people within society; the unstructured 
sociological and social psychology perspectives of "symbolical interactionism" for 
analysis of the actions of individuals and groups; and "critical social science" theory 
which adopts an historical perspective on social reality to examine "the conditions under 
which our taken-for-granted ideas are created and developed" and to challenge the 
assumption that overall benefit to society necessarily derives from advances in science 
and technology. ^
Gubrium, in analysing the results of his observational study conducted among support 
groups affiliated with the Alzheimer’s Disease and Related Disorders Association 
(ADRDA) adopted a further sociological perspective, i.e. that of ethnomethodology and 
phenomenology, interpreting the social world in terms of the meaning given by 
individuals to their own experiences and "biography". In his analysis Gubrium rejected 
the social constructionist model of "Alzheimer’s disease" as employed by Fox (see 
above). He argued that "there is no need to resort to a gratuitous and difficult to prove 
theory of diagnostic machination to understand the growth of disease in general and 
Alzheimer’s in particular" and rejected the notion that "disease as an entity and in its 
details is conceitedly brought into existence because those who have special interests in 
it need it in order to apply their wares and make good on their concern, expert or 
otherwise". He posits that "Alzheimer’s disease is more fundamentally understood as 
a cognitive, not a social movement" representing the "need for elaboration" of those 
concerned, either as professionals or as a labour of love or as a combination of both in 
attempting "to do something about the suffering believed to be caused by Alzheimer’s".
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He further posits that "the elaborations produced are integral parts of the related activity" 
whether or not they are underwritten by the force of vested i n t e r e s t s i 9 8 6  p69-7i 
It may be argued that Gubrium’s critique of the constructionist model is persuasive 
insofar as it relates to the experiences and responses of family members and "semi­
professionals" including nurses, recreation therapists and family counsellors concerned 
with the daily care of those with senile dementia. On the other hand his discussion does 
not explore the institutional, political and economic context within which this distressing 
condition was redefined as "disease", the initiating role of the medical profession in its 
"elaboration" to their peers and to the lay public including the U.S. Congress, nor the 
chronology of these activities. For example Robert Katzman is introduced into
Gubrium’s 1985 treatise as a "neurologist" who "has pointed out ...... Alzheimer’s
presenile dementia and senile dementia as essentially the same disorder, on both clinical 
and pathologic b a s e s R o b e r t  Butler enters the narrative as "former director 
of the National Institute on Aging and a psychiatrist" ,G"brium, i986 p34 the ADRDA is 
first described as a "consumer-oriented source of written description" whose efforts since 
its "establishment in 1979" have resulted in part in "a growing public documentation of 
the d i s e a s e j j g  later posits that "with the emergence of the Alzheimer’s
disease organisation, the cultural apparatus has come into place to form and fill the
public side of the disease". The "basic facts of the realities at stake" were sorted out "by 
the serious scientists and practitioners" and they were "hardly propagandists ", but the 
ADRDA became the "focal apparatus for formulating, embellishing and publicly diffusing 
 the concrete personal experiences of its members and spokespersons" as a "public
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culture" .G"bnum, i986 pii2-3 Purthej- into his discussion Gubrium proposes that a "reified" 
National Institutes of Health "was persuaded to call a meeting" at which the ADRDA was 
founded, citing an observation that differences between delegates from the various 
support groups was resolved by "the voices of wisdom" of "such distinguished educators
as Dr. Katzman .....  Dr. Butler and Dr. Tower of Therefore,
Gubrium appears either to discount or to be unaware that, as well documented by Fox, 
the ADRDA did not "emerge" but was established by Katzman and Butler who sought 
out and invited representatives of self-help and support groups from around the country 
to the 1979 meeting at the NIH, and that Katzman, as co-chairman of the Medical and 
Scientific Advisory Board and member of the Executive Committee sought successfully 
to influence the organisation’s priorities and agenda.^°’‘-
Gubrium argues that it "is the fashion in social sciences to describe realities as the 
products of concerted intention, even conspiracy" although he himself acknowledges that 
"there may be a measure of concerted intention and conspiracy in all domains of science 
and i n d u s t r y a n d  also that there are "clear elements" of a "social 
movement" in the ADRDA’s "attempt to ’orchestrate’ awareness and reform" on 
caregivers’ be ha l f . i 986p7 i  m^y be proposed, however, that it is not necessary to 
suggest that "diseases are made in Washington by medical interests" in order to perceive 
the outcome of the activities of individuals and groups who share a common "concern" 
as reflecting and institutionalising the realities of those with greater power and authority, 
and that a decade after Gubrium’s study was published "Alzheimer’s disease" also lends 
itself to analysis within both social constructionist and critical theory.
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The "elaboration of disease" or a research "enterprise"?
From a phenomenological perspective it may be argued that Robert Katzman, an 
academic neurologist, having perceived congruence between the clinical and 
neuropathological signs of Alzheimer’s disease and senile dementia, interpreted his 
observations as evidence of a continuum of "disease" which contrasted with the existing 
diagnostic dichotomy between early onset "pathology" and "normal" age-related change, 
and therefore proposed that the age distinction between the two conditions be dropped. 
In his 1976 editorial in ajournai of neurology he elaborated on his "belief" that "senile 
as well as pre-senile forms of Alzheimer (sic) are a single disease" and argued that 
clinical, neuro-pathological and epidemiological investigations were indicated. His use 
of the "symbolic" word "malignancy" and his conjectures with regard to Alzheimer’s 
disease under its expanded definition as a "major killer" and the "fourth or fifth most 
common cause of death in the United States",^™"' may be perceived as a means
of generating concern and interest among members of his own and related specialties in 
a condition previously largely ignored by the medical profession.
The original proposal to redefine senile dementia as disease was made jointly by 
Katzman, the neurologist, together with Karasu, a psychiatrist,*^^™  ^* 1975 pioe-?
intuitively it might be assumed that for a "brain/behaviour d i s e a s e i 9 S 6 p 4 8  which 
is classified in medical nomenclature as a "mental illness" either the National Institute 
of Neurological and Communicative Disorders and Stroke (NINCDS) whose director 
Donald Tower was first approached by Katzman with what he perceived to be a "public 
health problem" or the National Institute of Mental Health would be appropriate
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institutions for financing its investigation. However, Robert Butler, the first director of 
the National Institute on Aging was himself a psychiatrist and his decision to adopt 
Alzheimer’s as a "disease-based" research focus for the new institution may be 
interpreted from the perspective of the realities of his own professional "biography" and 
the difficulties he confronted with his appointment. These latter included: attempts by 
Congress, beginning in the late 1960s, to restrain growth in public expenditures including 
those for the National Institutes of Health; opposition to the enabling legislation for the 
National Institute on Aging from the Association of American Medical Colleges, 
representing the "external" clientel of the NIH, and also from the "intra-mural" 
community of primarily basic scientists, an opposition which may be interpreted as a self- 
interested response from both groups to sharing scarce resources with an increasing 
number of institutions (see Chapter 1). Furthermore, as previously observed, the holistic 
specialty of "geriatrics" has never been legitimated by the profession in the United States 
and the concept of a "national institute for ageing studies", first proposed in the 1950s 
"when the NIH had more money than it could spend", was opposed by its director who 
argued that the conditions of old age were already under investigation by existing 
institutes dedicated to research into cancer, heart disease, diabetes, etc.^‘^ '^ ®“’
It may therefore be proposed that, based upon his own experience which combined 
psychiatry with gerontology, senile dementia was already a "concern" to Butler,^ and
 ^ In 1975 Robert Butler had published a book entitled "Why Survive?: Being Old in 
America, New York, Harper & Row, 1975" which was critical of public policies and 
perceptions of ageing. Fox argues that it was this work that commended him to members of the 
appointment board of the National Institute on A g i n g . 1*8*p?*
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that stimulated by the interest of Katzman in a disorder which is unequivocally associated 
with advancing age he perceived it to be a legitimating focus for the National Institute 
on Aging since dementing disease had previously attracted limited research interest and 
its investigation would not duplicate the efforts of other biomedical researchers/ 
Moreover, the legitimacy of his institution might be further enhanced by securing 
earmarked funding from the U.S. Congress for study of Alzheimer’s disease, rather than 
competing for resources with other institutions of the NIH. To this end the definition 
of senile dementia as a "distinct disease entity separate from the varied experiences of 
normal ageing accorded with the preference of congressmen for funding
applied research into specific "diseases of man" rather than microbiological and related 
basic science s t u d i e s . ^ ^ 2 p i 9 2  Moreover, a precedent had been established in the 
1970s for securing funding additional to the global NIH budget with passage of the 
National Cancer Act, 1971,^“ ®^’ (see Chapter 1).
Strickland in his discussion of "politics, science and dread disease", observes that the 
U.S. Congress has tended to be responsive to "lay advocacy" by individuals suffering 
from specific illnesses, and representatives of voluntary associations organised on their 
behalf, by increasing resources via the NIH not merely for study of cancer which is the 
prototypical "dread disease", but also for neurological diseases, open-heart surgery, and
* Fox notes that research into dementing disease was supported by the National Institute for 
Neurological and Communicative Disorders and Stroke before it was adopted by Butler for the 
National Institute on Aging but there is no evidence that it was a research "priority".^®*’ i989p93
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other conditions and technologies. pui-s 5 g^^ce no organisation existed to 
represent the interests of those with dementing disease who are incapable of representing 
themselves, the initiative of Butler and Katzman in forming a national association to 
encourage a "public culture", rooted in the experiences of those who have known or are 
undergoing the "tribulations" of caring for the afflicted may be interpreted as an 
expression of their "concern", based on the reality of the need to compete for medical 
research resources with other interest groups, a reality which must be continually 
reinforced. Gubrium, from his observations of the ADRDA and its members writes that 
"those concerned are reminded repeatedly that Alzheimer’s is a disease for which there
is no cure ....... (and) medical researchers, service providers, and the ADRDA itself,
remind patients, caregivers and others that there is only one source of hope for a cure 
and that will be provided when it comes, by medical research". To this end the ADRDA 
serves as an advocate on behalf of the research community for federal government 
resources and also raises and distributes private funds with its own "research grant 
p r o g r a m o t h e r  hand it may be unnecessary for the concerned to 
be "reminded repeatedly" that hope for a "cure" lies in research in order to be motivated 
to generate funding for the biomedical community. In a later paper, Gubrium
 ^ Cancer was the first non-communicable disease to attract public funding for research in 
pursuit of a "cure" for what was described by one U.S. senator in the 1920s as a "loathsome, 
deadly and insatiate monster" .stricwand. 1972 pi National Cancer Institute, was the first of the 
National Institutes of Health dedicated to a specific condition, the 1937 legislation for its 
establishment setting a precedent in providing for the distribution of public funds for extramural 
research (see Chapter i ) . S ‘evcns, 1971 psss Conquest of the "dread disease" was also the "crusade" 
initiated by members of the medical profession which succeeded in subverting efforts by 
legislators in the late 1960s to restrain the growth in public expenditures including those for the 
NIH with passage of the National Cancer Act, 1971.^ ®“'^ ’
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distinguishes between what he defines as the "ameliorative mode” which "structures" the 
disease experience in the developmental logic of "doing something about it", and the 
"tribulation mode" which "destructures" the illness in "frustration over the lack of 
perceived order in what is h a p p e n i n g p j - o m  this perspective it may be 
argued that the "ameliorative mode" finds expression in support for research and that this 
is congruent with a pervasive "belief" in the potential of medical science which finds 
expression in deference to the authority of the profession in determining policies and 
priorities in relation to health care and the investigation of "disease"/
Gubrium posits that the ADRDA "seeks funds for research because there are
 ^ As previously discussed (see Chapter 1), Starr argues that American medicine has 
achieved an unequalled position in the social structure, combining "broad cultural authority, 
economic power and political influence". He proposes that authority reflects the probability that 
"particular definitions of reality and judgments of meaning will prevail as valid and true" and 
that the profession achieved its authority based in part on its "bonds with modem science" and 
the privileged status of scientific knowledge in the hierarchy of belief" ^  Thus it was
proposed that legitimation of its place within the "universe maintaining" conceptual machinery 
of "science" Luckmann, 1966 pi 10-12 been institutionalised in the National Institutes of Health 
(NIH), agencies of the U.S. Public Health Service. On the other hand, while there has been 
sustained support for public investment in medical research in the post-War period, fueled by 
evidence that "the magic of science and money had worked" as with the successful development 
of vaccines for poliomyelitis, albeit with financing from charitable contributions,^*^’ i^ 82p347 gome 
have questioned the lack of public accountability and the distribution of benefits derived from 
some eighty percent of the NIH budget which is reallocated to academic medical centres, the 
recipients of which "enjoy autonomy within the constraints of professional competition"
Stevens observed that where NIH grants resulted in the successful development of new 
diagnostic or other techniques doctors were not challenged to promote greater public access,^ *®''*"®’ 
1972p352 Strickland defined the NIH as the "national medical research enterprise", the "public 
health" benefits of which would be dispersed through "a kind of trickle-down theory" in the 
absence of universal health i n s u r a n c e . T h e r e f o r e  whatever progress may be 
achieved in the understanding and management of disease, public investment in medical science 
may also be perceived as reinforcing the power and authority of American medicine to promote 
or subvert policies related to health care in the entrepreneurial self-interests of its members, as 
in the institutionalisation of the "market" model for health care in the Medicare programme.
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apparent pathologies to investigate. As a result, what is revealed are the disease’s 
concrete lesions and operating systems, whose prevalence demands resources for further 
i n v e s t i g a t i o n H o w e v e r ,  although fund raising for research by family 
support groups may be interpreted as "ameliorating the disease experience 
in the absence of a "cure" there continue to exist the immediate and ongoing financial, 
physical and emotional needs of those afflicted and those who care for them, but there 
is little evidence that the "concern" of the "serious scientists and practitioners" extends 
to elaborating the disease from the perspective those currently experiencing its 
tribulations. On the contrary, as documented by Fox, when the ADRDA was first 
established a "broader focus" was sought by those with "personal experiences of caring 
for relatives with cognitive disabilities and a desire to obtain assistance for people with 
brain impairments and their caregivers", but "as a researcher, Katzman advocated 
targeting scarce resources that would benefit the cause of biomedical research",^®*’ 
and whatever may have been achieved by the activities of the ADRDA in promoting 
service provision at the state and local level, federal government policy and financing has 
since been directed to "research" Furthermore it has been posited by a former
’ In 1987 the research office of the U.S. Congress published a report entitled "Losing a 
Million Minds: Confronting the Tragedy of Alzheimer’s Disease and Other Dementias" in 
which testimony given by representatives of the ADRDA is cited. The document was produced 
out of "Congressional concern with the plight of those suffering from dementing disease",^^ 
Congress, 1987 piii the repoit itemises a list of "federal policy priorities" of which the first was 
"support for biomedical research", but "financing long-term care" was also included.congress. 
1987 p5 "Federal policy options" for assisting with long-term care included: "making dementia 
a presumptive cause of disability for Medicare", i.e. extending eligibility below the age of 65 
for early-onset dementia, and modifying the "Medicare benefit package", which is directed 
primarily to acute and tertiary care, to include "adult day care, personal care, chore services, 
attendant care".^^ congress. i987 p467 j^one of these policy options have ever been implemented.
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President of the Gerontological Society of America that the focus on Alzheimer’s studies 
has diverted resources away from the adoption of a broader national agenda in the field 
of ageing r e s e a r c h , p ^ ^ 6 - 3 2  below). He concurs with Fox in interpreting the 
activities "orchestrated" by Katzman and Butler as a "movement", one which is, 
arguably, congruent with the constructionist model of "moral entrepreneurship".
In a discussion which he termed the "social construction of illness" Freidson argued 
that as a "consulting" profession, "medicine is committed to treating rather than merely 
defining and studying man’s ills" and that it therefore has "a mission of active 
intervention guided by what, in whatever time and place it exists, it believes to be ill in 
the world". The profession does not merely treat the illnesses laymen take to it, but also 
seeks to discover illness of which laymen may not be aware, one of the greatest 
ambitions of the doctor being to discover and describe a "new" disease or syndrome and 
to be immortalised by having his name used to identify the disease. He further argued 
that "insofar as illness is defined as something bad - to be eradicated or contained - 
medicine plays the role of moral entrepreneur". Freidson posited that there is a division 
of labour in this "moral entrepreneurship" : when in the course of practice a doctor finds 
illness of which an individual is unaware, his task is "modest and unassuming". On the 
other hand the "major moral entrepreneurs" in medicine are those seeking to influence 
public opinion and political policy in different ways. These include public spokesmen 
for the organised profession or its specialties, seeking "to alert the public to the important 
dangers of a given disease or the virtues of a given kind of health" ; representatives of 
medical institutions or organisations whose activities are primarily political and are
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directed towards implementing "measures designed to improve what they see to be the 
public health"; and "special lay interest groups sometimes led by physicians but always 
including at least one prominent physician, which crusade against the menace of its own 
specially chosen disease". The latter groups seek public "attention and resources" with 
objectives that include: applying the label of disease "to conditions not considered 
illnesses before"; "removing the stigma of some diseases by changing their labels", and 
redefining an illness so that it moves in the public mind from "chronic, serious or 
incurable to ... curable or c o n t r o l l a b l e " P P 252-4
It may be argued that all the types and objectives of "major" moral entrepreneurship 
described by Freidson are identifiable in the redefinition of senile dementia as 
Alzheimer’s disease and the activities which were subsequently pursued: Katzman
fulfilled the ambition of the physician to "discover and describe a new disease", although 
he did not assign his own name to the redefinition of one by which an earlier physician 
had already been "immortalised". He and Robert Butler were, however, active in both 
founding and leading a lay interest group in a cmsade against the "menace" of this new 
illness. Changing the label of "senile dementia" to that of "disease" and promoting 
discussion and a "public culture" may be interpreted as actions designed to diminish if 
not remove the stigma. Furthermore, the adoption of Alzheimer’s disease by the 
National Institute on Aging (NIA) as a research focus for the institution and the advocacy 
of the ADRDA under the guidance of Katzman and Butler may be perceived as a process 
in which the condition moved in the public mind from "incurable" to "curable or 
controllable", a move that found expression in legislation enacted by the U.S. Congress
56
to allocate resources for its study. Therefore, on the one hand the success achieved by 
Katzman and Butler may be perceived as deriving from activities undertaken by "serious 
scientists and practitioners" which reflected "the basic realities at s t a k e i 9 8 6 p i i 3  
Alternatively, the selection of Alzheimer’s disease as a focus for the NIA and the raising 
of dedicated funding for its investigation may be interpreted as an expropriation by the 
medical profession of its multi-disciplinary remit® in favour of one "disease" of ageing 
for which neuropathological studies may yield hope of a "cure" but which, in turn, 
legitimate a range of clinical diagnostic and epidemiological research conducted to 
"quantify" the problem and to seek "causal" associations within a positivist paradigm 
which is compatible with basic and clinical science perspectives.
Alzheimer’s disease as a "physical reality" and "neuroscientific" research
In pursuing his discussion of the social construction of illness Freidson proposed that 
the medical profession in the course of achieving a monopoly over the content and 
practice of its work has gained "well nigh exclusive jurisdiction over determining what 
illness is ... with the authority to label one person’s complaint an illness, and another’s 
complaint not." He further argued that like law and religion, the other traditionally
® As previously discussed (see Chapter 1) the enabling legislation for the National Institute 
on Aging (NIA) was passed in the face of protracted opposition from interest groups within the 
academic and clinical medical communities but with strong advocacy from other groups 
including the Gerontological Society of America. Lockett proposes that the deciding factor in 
the debate was the argument that "biomedical research could help prevent old age disabilities and 
save taxpayers’ money", i.e. from the open-ended financing of the Medicare programme.
1983 pi82 jq  this end the NIA was established with a mandate to "coordinate and promote research 
into the biological, medical, psychological, social, educational and economic aspects of
Lockett, 1983 p5
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autonomous professions, medicine uses normative criteria to select its fields of interest, 
so that its work "constitutes a social reality that is distinct from, and on occasion 
virtually independent of, physical reality i973pp205-6 ^jois Alzheimer first linked
early onset dementia and post mortem pathology as evidence of a "specific disease 
p r o c e s s a n d  therefore Alzheimer’s disease may not be construed merely 
as a medically constructed "social reality". However, although the redefinition of senile 
dementia as Alzheimer’s disease, based upon perceived congruence between pathological 
and clinical findings for the two disorders, has enabled those "concerned" whether as 
researchers or caregivers to elaborate on "senility" as "disease" rather than "normal 
ageing", Gubrium observes that "the factual status of Alzheimer’s as a distinct entity 
separate from the varied experiences of normal ageing is not obvious
There is evidence that from the beginning pathologists were not convinced that the 
"tangled bundle of fibrils" and "miliary foci" described by Alzheimer,^**®™"’ (later 
termed neurofibrillary tangles and senile plaques), were unique to the condition 
associated with his name. Kraepelin, an "organic" psychiatrist and director of the 
institute in which Alzheimer practiced, wrote in a treatise on "senile and pre-senile 
dementias" that it was an open question as to "whether we are dealing with a singular 
disease or only with a stage of a different disease", noting points of similarity in the 
clinical and pathological signs associated with both c o n d i t i o n s . I n  1968, six 
years before Katzman proposed the redefinition of senile dementia as Alzheimer’s 
disease, the results of a longitudinal study conducted by Blessed et al. under the 
sponsorship of the United Kingdom Medical Research Council were published and in the
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introduction to the paper the authors discussed the physical changes in the brain 
associated with dementia, as described both by Alzheimer and by others, dating back as 
far as 1892. They argued that there were difficulties in interpreting these reports since 
"far from being specific, such changes could be demonstrated in the brains of well- 
preserved old people". Furthermore, others who had compared clinical signs with 
autopsy results had noted that "senile dementia could occur without the presence of senile
plaques" Slessed et al.. 1968 p797
Blessed and colleagues sought to resolve the "brain/behaviour" relationship by 
matching post-mortem findings with in vivo "dementia scale" ratings, based on the 
assessment of behavioural and intellectual phenomena, from a sample of older people 
with signs of dementing disease and also with autopsy samples from an additional group 
with no similar evidence of impairment. They found a "general tendency for functional 
incapacity to be correlated with the number of senile plaques", but although the 
"association between measures of dementia and mean plaque count was generally close, 
in a few cases some degree of discrepancy between the two measures was noted. " They 
therefore raised the possibility that plaque count, i.e. observable anatomical change, was 
a crude "quantitative" measure of "qualitative differences ... inaccessible to present 
methods of examination". They also noted in their discussion the results of then recent 
electron-microscopy studies of the previously unvisualised anatomy of the brain.^^^'
Terry et al. 1964 ^hese indicated that plaque formation is secondary to degenerative nerve cell 
processes and suggested that differences between demented and "well-preserved" old 
people may lie in a different rate of progression of "one and the same process".
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1968 p808 ^  longitudinal study published in 1988 by Crystal et al. used electron-
microscopic techniques but advanced little on the earlier findings. Written under the sub­
title: "non-demented subjects with pathologically confirmed Alzheimer’s disease”, the 
group compared dementia measures "withpost mortem neuropathology, including senile 
plaque and neurofibrillary tangle counts” and found changes characteristic of the 
"disease" in the brains of six out of nine non-demented subjects. Furthermore, although 
all those with a large number of cortical neurofibrillary tangles were demented, seven of 
nineteen demented subjects had "numerous senile plaques but no senile tangles". The 
group concluded that for subjects aged over 75, "quantitative pathological criteria for 
Alzheimer’s disease" did not distinguish between demented and non-demented 
i n d i v i d u a l s . ^   ^ recent autopsy study by Nagy et al. of the brains of
"49 prospectively evaluated patients with Alzheimer’s disease" quantitative analyses were 
performed to determine the "relative roles of plaques and tangles" in the dementing 
process using three different sets of published pathological criteria. Their results differed 
somewhat from Crystal et al. in finding dementia to be consistently related to a 
combination of plaques and tangles. They distinguished between and highlighted the 
"irrelevance" of "amyloid plaques", i.e. random deposits of starch-like protein, to the 
stage of the condition in vivo and the "relevance" of "neuritic plaques", in which amyloid 
protein combines with the debris of degenerative nerve cells, the highest correlations of 
neurofibrillary tangles being with neuritic plaque densities. The investigators also 
identified variations in pathological changes between different lobes of the brain but 
"found no pathological measure which correlated with the age of patients at death".
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They observed, however, that the contribution made by the study to refining pathological 
diagnostic criteria was limited by the lack of inclusion of "undemented" subjects.^^**^’ 
i995 p2i,29 Recently, McLoughlin and Lovestone proposed that advances in understanding 
the molecular biology of "amyloid precursor protein" and its "neurotoxic potential" may 
demonstrate a functional link to explain the apparent lack of anatomical correlation 
between plaques and tangles and the variations in and between smdy results.
Lovestone, 1994 p439 xhetefote, iu spitc of refinements in analysing the microanatomy of the 
ageing and/or dementing brain over the past thirty years and in understanding the 
molecular and physiological changes with which they are associated, there are unresolved 
dilemmas with regard to the pathogenesis of dementia and in consequence therapeutic or 
preventive measures remain elusive.
In 1977 the research group of which Blessed was a member published evidence from 
a study in which post-mortem tissue samples from both "normal patients" and "patients 
with depression and dementia" were examined. This revealed neurochemical changes in 
the brains of those with dementia which were related to the degree of senile plaque 
formation. It was proposed that the findings were evidence for encouraging investigation 
of "brain biochemistry" which might provide "a basis for therapeutic regimens 
1977 pi89 jjj ^ follow-up paper, evidence for the model, defined as the "neurotransmitter" 
theory of senile dementia, was enlarged upon and a recommendation was made for 
further research to explore the potential for "neuro-pharmacological manipulation" 
etai, i978pi459  ^g the development of drugs to compensate for the biochemical changes or 
imbalance found to be associated with dementia. The specific neurotransmitter identified
61
as deficient by Perry et al. was acetylcholine but, as observed by Wurtman in 1985, 
deficits in other transmitters were later detected indicating that neuron loss is not 
selectively restricted to those releasing one specific agent. Wurtman discussed this and 
other conceptual models for Alzheimer’s disease including: the "infectious agent model" 
derived from studies of Creutzfeld-Jacob disease; the "toxin model" based upon finding 
high concentrations of aluminium in neurofibrillary tangles; the "genetic model" in 
which disease may relate to an inborn error of metabolism or to the inherent vulnerability 
of the individual to environmental factors; and the "abnormal protein" or "amyloid 
deposition" model. He suggested that just as a range of similar models were developed 
and found to have validity in the genesis of cancer none could be entirely 
discounted.^""™"' p62-?4 jjowever, McLoughlin and Lovestone in 1994 proposed that 
biological and genetic research indicate that "amyloid deposition is likely to be 
fundamental in all familial and sporadic cases of Alzheimer’s disease" and that the 
"amyloid cascade hypothesis" in which there is genetically determined triggering of 
neurotoxic protein deposits, H,gg,ns. i992pi84-5 "remains the best model of the pathogenic 
process". On the other hand, they observe that speculations with regard to potential 
"clinical benefits" are "almost destined to prove inaccurate". Furthermore, although 
genetic findings may improve "diagnostic accuracy", developing treatments based upon 
molecular biology is a "distant prospect" Lovestone. i994 p439-4o
Alzheimer’s disease was selected by the director the National Institute on Aging as 
"a scientifically promising research area" in the year in which the "neurotransmitter" 
theory of senile dementia was disseminated, and the efforts undertaken in conjunction
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with Robert Katzman to achieve funding for its investigation included the establishment 
of the ADRDA as a lay advocacy group7°^ '^ i^ *9p9o previously discussed (see above), 
Gubrium observed that patients, caregivers and others are repeatedly reminded by 
medical researchers, service providers and the ADRDA that "the only hope for a cure 
will be provided, when it comes by medical r e s e a r c h j j o w e v e r ,  in the 
same section he also proposed that physicians frequently perceive caregivers as "overly 
concerned with medical breakthroughs and c u r e s i 9 8 6 p 9 2  ^^ lay be argued that 
from the constructionist perspective it was members of the medical profession in the role 
of "moral entrepreneurs" who raised expectations by moving senile dementia "in the
public mind from chronic, serious or incurable t o  curable or controllable",
and nearly twenty years after Alzheimer’s disease was adopted as a focus for the NIA 
those "concerned" as patients and caregivers in the succeeding decades have had little 
alternative to placing their hopes in scientific breakthroughs even though effective 
treatments remain a "distant prospect".^ In the meantime, while neuroscientists relate 
the potential for therapy to "diagnostic accuracy" in terms of genetics and microbiology, 
based primarily on research conducted outside the United States, the American medical 
profession has been supported in clinical and epidemiological studies which legitimate the
 ^ At the time of writing, one "neurotransmitter" drug has been approved by the U.S. Food 
and Drug Administration for those diagnosed with "Alzheimer’s disease". This is Cognex 
(tacrine) based on the cholinesterase inhibitor tetra-hydroaminoacridine. One double-blind, 
placebo-controlled clinical trial indicated a very small effect for the drug in reducing the rate of 
decline in the dementing p r o c e s s . H o w e v e r  many subjects show no benefit from the 
drug, there are significant side effects including nausea and vomiting and liver dysfunction, and 
one Australian study recommended that "tacrine not be used widely in the treatment of 
dementia"
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imputation of an incurable disease, for which the "functional link" has not been fully 
established between behaviour and pathological changes in the brain, or between the 
latter and those of "normal ageing", to an increasing proportion of older people.
The diagnostic enterprise
Robert Katzman's proposal to "drop the term senile dementia" and adopt the single 
designation "Alzheimer’s disease" was made originally in 1974, in conjunction with T.B. 
Karasu, a psychiatrist,^® some three years prior to publication of the "neuro-transmitter" 
theory of dementia with its therapeutic potential (see above). In the Katzman and Karasu 
paper it was asserted that "senile dementia is a malignant d i s e a s e 1975 pios ^ 
proposition that, based upon the elimination of any age distinction in diagnosis, was 
reiterated by Katzman in his 1976 editorial on "the malignancy of Alzheimer’s disease", 
Katzman, 1976 p2i7 abovc). In thc fust publication Katzman and his co-author elaborated 
on the analogy between dementia and the disease synonymous with malignancy, i.e. 
cancer, observing that "our colleagues in oncology, faced with a malignant disorder, 
show little reluctance to proceed with much more difficult and dangerous tests than those 
used by neurologists and psychiatrists". Therefore in addition to "the electro­
encephalogram, skull films and brain scan" they advocated the use of a range of 
"invasive" diagnostic measures including "the lumbar puncture, the infusion manometric 
test, the isotope cistemogram and the pneumo-encephalogram". The rationale for these 
investigations was to discriminate between conditions which may become manifested by 
evidence of dementia, with the objective of detecting some potentially treatable or
See footnote 1.
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"reversible" disorder such as a non-malignant brain t u m o u r . T h e  
paper by Katzman and Karasu was entitled "the differential diagnosis of dementia" and 
the related concepts of "differential diagnosis" and "reversible dementias" have been 
extensively invoked in clinical practice and research in the ensuing years. In 1980, for 
example, the recommendations of a multi-specialty task force established by the National 
Institute on Aging to consider "treatment possibilities for mental impairment in the 
elderly" were published which listed sixty-one "reversible causes" to be considered and 
investigated for all subjects with dementia.^*’® Nauonai institute on Aging, i98o p26o-2 n 1987, a
"Consensus Development Conference on the Differential Diagnosis of Dementing 
Disease" was sponsored jointly by the National Institute on Aging (NIA), the National 
Institute of Neurological and Communicative Disorders and Stroke (NINCDS), and the 
National Institute of Mental Health. In the "consensus statement" which was 
disseminated at the end of the conference, a wide range of testing was again advocated 
for all subjects and there was discussion of the use of new techniques including magnetic 
resonance imaging (MRI) and measurement of regional blood flow and metabolism with 
positron emission tomography (PET) and single photon emission computed tomography 
(SPECT) for "improvement in accuracy of di agnosi s insumtes  of Health, i98? p6-?
addition, in 1984, the report of a task force was published which was established by the
" The report proposed that the "aged brain is extremely sensitive to the internal 
environment" and that "almost any disorder that alters this environment - cardiac, pulmonary, 
renal or hepatic failure, endocrine disorders, water and electrolyte disturbances, anoxia, 
anaemia, infections, nutritional deficiencies, and hypothermia or hyperthermia", together with 
lesions in the brain, "various therapeutic and non-therapeutic chemical substances", and 
"anaesthesia or surgery" may all induce "impairment" National institute on Agmg, i98o p26o-2
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NINCDS and the Alzheimer’s Disease and Related Disorders Association (ADRDA), 
under the auspices of the U.S. Department of Health and Human Services, to develop 
"clinical criteria" specifically for the diagnosis of Alzheimer’s disease. The task force, 
of which Robert Katzman was a member, listed a range of indicators for a "probable", 
"possible" and "definite" diagnosis, the latter category being "confirmed" by "histo­
pathologic evidence obtained from a biopsy or autopsy", an assertion which may be 
questioned in view of the neuroscientific findings (see above). The primary physical 
criteria for the diagnosis were the "absence of systemic disorders or other brain disease" 
that might account for signs of dementia, and an extensive list of conditions was 
designated for "exclusion" by "examination of body fluids and non-neural tissues" as well 
as advanced technological investigation of the brain.^'^^^'^^^' ^^84 p939-4i
Johnson in a discussion of "professions and power" argued that professional status 
may be analysed as a process in which occupational groups engage in an ideological 
struggle to legitimate a series of "claims". Among "practitioners who personally 
confront laymen as an essential part of their work and therefore need to have their 
expertise taken for granted", the "claim" to autonomy or independence as a pre-condition 
for fulfilling obligations to consumers, gives pre-eminence to "the diagnostic 
relationship". This relationship then serves as a control mechanism, the diagnosticians 
assuming an authoritative role vis a vis their clients, while subordinating emergent and 
potentially competing providers to their control and direction. Thus, by legitimating the 
diagnostic relationship and invoking it to maintain pre-eminence, related occupations fail 
to achieve "autonomy" and may therefore carry out treatment only in respect of a prior
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diagnosis by a physician. i972p57-s
Freidson proposed that "institutionalised expertise", derived from "demonstrable 
scientific achievement", has legitimated the exclusive jurisdiction achieved by the medical 
profession over determining what constitutes illness or disease, and that the jurisdiction 
thereby established extends far beyond its capacity to "cure".^ '^ ®’‘*®°"’ jt may also
be proposed that "scientific achievement" in medicine has frequently related to diagnostic 
rather than "curative" technologies developed by scientists and "inventors", not all of 
whom are or were members of the medical profession, but whose work reinforces 
physician authority. Furthermore, in spite of advances in the understanding and 
management of disease, it may be argued that for some specialties such as neurology, 
dedicated to conditions affecting the brain, spinal cord and other structures of the nervous 
system, therapeutic capabilities continue to be exceeded by the authority imbued in the 
"diagnostic relationship". Therefore on the one hand, from Gubrium’s perspective the 
introduction of the concepts of "differential diagnosis" and "reversible dementias" by 
Katzman and Karasu, representatives of neurology and psychiatry, may be interpreted
Kuhn noted that X-rays were discovered "through accident" by a physicist, Roentgen, the 
type of discovery "that occurs more frequently than the impersonal standards of scientific 
reporting allow us to realise".^*'*'"’ ^^®2pS7
Starr posited that the introduction of diagnostic aids in the 19th century such as the 
stethoscope, the laryngoscope to inspect the throat, the ophthalmoscope to examine the eye, all 
strengthened the authority of the doctor, reduced dependence on the patient’s statement of 
symptoms, and "increased the asymmetry of information". The addition of technologies such 
as the X-ray and the electro-cardiograph, which generated data on a patient’s condition 
"seemingly independent of the physician’s as well as the patient’s subjective judgment", and 
made possible the presentation of the results of these examinations to other members of the 
profession promoted the claim to "objective judgement" in the diagnostic process.i982pi36-7
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as expressions of "concern" with understanding a condition not previously well 
investigated, the diagnostic testing of which brings reassurance that "something is being 
done" by applying scientific methods to those afflicted. On the other hand, promotion 
of the same concepts may also be perceived as an exercise in "expansionary control" by 
clinical medicine over a new clientel.
In a 1974 discussion of American health care and social control it was proposed by 
Ehrenreich and Ehrenreich that medicine has both "exclusionary" and "expansionary" 
dimensions, representing two different forms of control. "Disciplinary control" includes 
adoption by the medical profession of attitudes and behaviours which discourage those 
unable to pay from seeking treatment, and results in the geographic isolation in 
institutions of those such as the "insane" with conditions which are not amenable to 
conventional medical interventions. In contrast with these exclusionary methods, "co­
optative" or expansionary control is exercised over those with market access, by means 
such as expanding the definitions of illness, promoting the use of medical services and 
technologies, and fostering dependency on the system.^ '^ '^ ™''^ '^  ^^  Ehrenreich, i974pp28-9 Katzman
and Karasu’s initiative in encouraging aggressive diagnostic investigation of those with 
senile dementia, a group which it may be argued had traditionally been subject to 
"exclusionary control", did not occur until after the retired population achieved universal 
access to the market via the Medicare programme in the late 1960s and it is unclear that 
the clinical course of senile dementia/Alzheimer’s disease is indistinguishable from 
treatable conditions either with or without the employment of high technology.
It has been widely argued that the indemnity medical insurance model which pays for
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each physician consultation with additional fees for all procedures undertaken incurs the 
risk of "moral hazard" on both the demand and the supply side,^ "^ ^^ '^ ' i993pi62-3 that its 
adoption for Medicare has been a "giveaway to the providers"/^' 9^S2p382 promoting 
increases in "the use and intensity of s e r v i c e s ( s e e  Chapter 1). Gubrium 
acknowledges that with the high cost of medical care questions have been raised with 
regard to "the widespread use of expensive diagnostic tools" but he defers to medical 
authorities who argue that "the cost of a CAT scan is less than a one-days stay in hospital
and does serve to detect a number of reversible and/or treatable dementias which
can present as dementia i986pii the other hand, as documented in the
clinical criteria for Alzheimer’s disease, it is characterised by an "absence" of physical 
signs and symptoms such as visual disturbances, incoordination, paralysis or loss of 
sensation associated with other conditions which may present as dementia (see 
above).^^^^"^^^' Furthermore, in the absence of brain tumours, changes in the
brain revealed by technologies such as CAT scans and magnetic resonance imaging are 
not necessarily distinguishable from "normal ageing",^’^ *’^ ^^’ i98op256,Buonanno. i98? pss anj
even where other conditions which enter into the differential diagnosis such as 
Creutzfeld-Jacob and Huntington’s disease are detected, few are treatable or reversible.
The various task forces of the National Institutes of Health acknowledge the relative 
lack of therapeutic potential associated with physical evidence derived from extensive 
clinical testing, the cumulative cost of which for any subject may far exceed a one-day 
stay in hospital, since the vast majority of those subjected to a full range of diagnostic 
investigations will be ascribed a diagnosis of senile dementia/Alzheimer’s disease,
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Institutes of Health, 1987 p4 qj. another of thc "irreversible dement i as ins t i tut e  on Agmg, i98o p26o 
Therefore, although such measures may bring at least temporary hope to patients and 
caregivers that the latest technologies will reveal some "curable" condition, it may be 
argued that the benefits accrue primarily to the clinical medical community from the 
consultations and testing conducted within a network of specialist referrals in what may 
be perceived as a "diagnostic enterprise" which includes economic incentives for 
lowering the threshold for testing, the intensity of which is, arguably, legitimated by the 
concept of "malignancy". On the other hand, although it is "uncertainty" that has been 
proposed by the various task forces established by institutions within the NIH as the 
rationale for extensive clinical investigations, an uncertainty which analysts such as 
McLoughlin and Lovestone argue will be resolved by genetic and molecular 
r e s e a r c h , * lovestone, 1994 p439-4o above) nevertheless this has not impeded the 
establishment of diagnostic criteria for determining prevalence estimates of Alzheimer’s 
disease or related phenomena in community studies.
Documenting the "silent epidemic"
Gubrium observed in 1986 that "formal descriptions of Alzheimer’s disease are
commonly introduced with alarm The demographic urgency of the Alzheimer’s
disease problem is perhaps best captured by one of the most frequently used slogans of
the related movement’s promotional literature: the ’silent epidemic’. The slogan.....
informs us of two alarming facts. One is that Alzheimer’s disease is something that is 
not fixed but is spreading in the population; the disease problem is getting worse. The 
other is that until now its enormity has gone unnoticed". He argues that "though some
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persons may be conceitedly rhetorical in presenting the facts of Alzheimer’s disease, 
others are seriously concerned with what they believe to be the realities at stake 
i986 p34-5 However, with the publication in 1989 of the results of a study initiated and 
funded by the National Institute on Aging (NIA) and their dissemination by its 
"information office" to the national media who reported the findings under headlines such 
as "Alzheimer’s Toil Heavier: Illness May Affect 4 Million in U.S." the "alarming 
facts" of the "realities at stake" were confirmed, executives of the ADRDA being quoted 
as observing that "the financial and health implications are remarkable" and "the impact 
could eventually affect us all"''^ ^^  Washington Post. November 10.1989 Chapter 1).
Epidemiology derives from a recognition in the 17th century of the value of 
"routinely collected data in providing information about human illness" but the range of 
epidemiological studies and data sources have extended far beyond the collection of 
statistics on births and deaths to include disease-specific episodes of ill health as 
documented by doctors and hospitals, intervention studies or "clinical trials" to determine 
the risks and benefits of therapies, and population "screening" for disease.
Writing in 1964 on the "uses of epidemiology", J.N. Morris argued that "medicine 
is social science as well as human biology, and the epidemiological is the main method 
of studying the social aspects of health and disease". Epidemiology provides 
"intelligence" for the health services: the nature and relative size of problems are 
described and an indication given of their importance to the community. However, he 
also observed that in moving beyond simple numerical counts of "vital statistics" 
"morbidity means what it is defined to mean".*^°"“’ i964pz??&p4o similarly, in a recent
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work on the study of ageing, Bond et al. argue that epidemiological studies are necessary 
for "the planning of services and policy making", but that "it is obviously important to 
have sound diagnostic criteria". On the other hand they also suggest that such research 
"can of itself improve the instruments used to detect disease or to measure change over 
time" and that it can "enable the identification of ’risk factors’ 1993 p4i gond’s 
discussion referred specifically to the diagnosis of dementia, the clinical syndrome 
indicative of Alzheimer’s and, by definition, other dementing diseases.
The study from which data on unexpectedly high rates of Alzheimer’s disease were 
derived was entitled "Established Populations for Epidemiologic Studies of the Elderly 
(EPESE)", designed as a longitudinal investigation of individuals aged 65 and over living 
in three, and later four, communities in the United States "specifically to produce 
estimates of the prevalence and incidence of chronic conditions, impairments and 
disabilities with their associated risk factors " cornom-Hunuey et ai. 1986 pi method combined 
a lengthy questionnaire to determine self-reported disease, disability, and health risks 
from smoking and obesity, together with testing or "screening", for high blood pressure, 
depression and "mental status".^°™"‘‘”“"^ ^^ ®^ '^’ The assessments of mental status
from one of the study sites, East Boston, an ethnically homogeneous "working class 
neighbourhood" in which the study instruments were translated for those "who usually 
spoke Italian", were used to select cases for further "neuro-psychological evaluation", 
a brief review of medical history and blood tests in order to make a diagnosis of 
Alzheimer’s disease. No attempt was made to assess the extent to which individuals 
were "impaired" by the "disease" since it was "difficult to apply this criterion in a
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uniform, meaningful i989p25S2-3 view of the failure of neuroscientists to
establish a functional link between the brain and behaviour, and the extensive clinical 
testing advocated in order to exclude other conditions from the diagnosis, questions may 
be raised as to how morbidity was "defined" in this study which detected Alzheimer’s 
disease in forty-seven percent of those aged 85 and over; whether the diagnostic criteria 
were "sound", and whether the instruments used in the screening process had been 
validated and "refined". Furthermore, the EPESE study conducted by the Epidemiology, 
Demography and Biometry Programme of the NIA may be perceived as largely 
duplicative of the research of other government institutions.
It may be proposed that the funding of major community investigations was a 
legitimate initiative by an institute for ageing studies with a multi-disciplinary mandate 
from the U.S. Congress (see Footnote 8). However, data similar to those sought in the 
EPESE study were available from other federal agencies: the National Center for Health 
Statistics conducts regular household surveys from which are derived age-specific 
prevalence estimates of disease and physical impairments together with data on nutrition, 
smoking, and the use of, and expenditures for medical care; and the Health Care 
Financing Administration generates extensive data from the Medicare programme on 
illness for which older people receive testing and treatment as well as funding other 
cross-sectional and longitudinal s u r v e y s . I n  1983, two physician administrators at the
Data on chronic disease and disability, based upon household interviews were made 
available from the following sources in the 1980s:
The National Center for Health Statistics:
National Health Interview Survey: 1979-81, 1982-84, 1985-87, and 1986 Functional 
Limitation Supplement
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NIA used prevalence estimates of chronic disease and disability in the older population 
prepared by the National Center for Health Statistics to refute the arguments of James 
Fries in support of the theory of the "plasticity of ageing", i.e. that the onset of chronic 
illness may be postponed until more advanced ages by health promotion and changes in 
lifestyle. Schneider and Brody argued against such "seductive predictions" proposing 
that in the future "chronic diseases will probably occupy a larger proportion of our life 
span", observing that "Alzheimer’s disease" is "one of the major chronic disease of 
ageing" . However,  they presented no American data on senile 
dementia/Alzheimer’s disease and it may be argued that there was a specific rationale for 
seeking to determine the prevalence of the condition chosen as the legitimating research 
focus for their institution, the results of which in East Boston were extrapolated to the 
entire U.S. elderly population. On the other hand, the dementia syndrome indicative of 
Alzheimer’s disease is a "mental disorder" the criteria for which are defined by 
psychiatry and in 1980 the National Institute of Mental Health itself initiated an extensive
Longitudinal Study on Aging, 1984 and 1986 
The Health Care Financing Administration:
National Long Term Care Survey, 1982, 1984, 1989.
In a 1980 discussion of "ageing, natural death, and the compression of morbidity". Fries 
argued that although life expectancy had increased throughout this century, there was evidence 
from cellular studies to indicate that the human life span is relatively "fixed". One the other 
hand he also argued that "the practical focus on health improvement over the next decades must 
be on chronic instead of acute disease, on morbidity not mortality, on quality of life rather than 
its duration, and on postponement rather than cure". He further proposed that with increasing 
"rectangularisation of the survival curve", i.e. continuing reductions in "premature death", and 
the deferred onset of diseases associated with mortality in old age by preventive care and 
lifestyle change, "high level medical technology applied at the end of the natural life span 
epitomises the absurd
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epidemiological study of the adult population which included "screening" for "organic 
mental disorders" (see Chapter 3).
In 1987, Richard C. Adelman, then President of the Gerontological Society of 
America (OSA), an organisation that had long advocated the establishment of a multi­
disciplinary institute for the study of ageing, and which awarded a fellowship to Gubrium 
to undertake his phenomenological study of Alzheimer’s di sease , i 986pix  argued that 
a progressively increasing share of the NIA budget had become "devoted to diseases of 
the elderly", while support for "research on biological, behavioural and social phenomena 
that are unrelated to disease has hardly grown at all". This he proposed marked a 
"blatant shift in priority" that was in conflict with "the language and intent with which 
Congress established the National Institute on A g i n g p B i -2 1 9 9 5 , Adelman, 
a biochemist, pursued his argument, observing that priorities had not changed and that 
"the NIA invests a disproportionately large share of its resources in research on 
Alzheimer’s disease at the expense of other interests of the broader scientific community 
in gerontology". He acknowledged that Congressional funding for the investigation of 
senile dementia/Alzheimer’s disease is earmarked for that purpose, but argued that the 
"Alzheimer’s movement" deriving from the commitment and activities of the leadership 
of the NIA and the advocacy of the ADRDA has limited the potential for securing 
funding for a wider range of studies of the ageing process and that the medical profession 
and its "physician scientists" are the primary beneficiaries of the public investment in its 
s t u d y . E s t e s  and Binney in a 1991 paper supported Adelman in positing that 
"the primary rationale for, and thrust of, the NIA’s research agenda has contributed to
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the usurpation of all applied problems in ageing by medicine" and ageing problems which 
cannot be defined in medical or clinical terms, or directly linked to them, are unlikely 
to be accorded significance by the NIA "review committees" who decide on the merit of 
the research proposals submitted for funding. In consequence those social sciences, those 
that are "quantitative" and "positivist" are favoured over those that are qualitative or 
related to "system level p r o b l e m s 1991P125-6
Gubrium acknowledges in a later work on "the politics of field research", that "there 
is no neutral money" and grant-giving organisations whether the National Institutes of 
Health, pharmaceutical companies or other public or private sources, "will seek to 
channel research in particular d i r e c t i o n s * Gubrmm. i9S9 p2 funding for
investigation of Alzheimer’s disease has supported studies in the "neurosciences", the 
field in which there is an ongoing quest for a "cure", and also in the clinical and social 
sciences initiated and conducted by the various institutions of the National Institutes of 
Health and driven by what Gubrium in 1986 observed to the "facts of apparently 
alarming proportions" i986 p207 the other hand one may question the "realities 
at stake" and the "facts" which are generated within a paradigm legitimated by a 
specialty, i.e. psychiatry, which has consistently defined and redefined its own socially 
constructed disorders and which now supports extensive medical and other research 
interests in what Adelman describes as the "Alzheimerisation of Ageing
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Chapter 3 
THE PSYCHIATRIC ENTERPRISE 
Senile dementia and changing definitions of "mental disease"
"The head that will become a skull is already empty. Madness is the deja vu of 
d e a t h I n  his discursive work on "madness and civilisation" Foucault 
proposes many definitions of madness but here the image he evokes is that of senile 
dementia. Dementia, the Latin word "madness", with the literal meaning "loss of the 
mind", has become equated in medical terminology and in the popular imagination with 
a particular type of madness, one of the potential afflictions of old age which has been 
recognised and depicted in literature over the centuries. Kitwood, a clinical psychologist, 
in a discussion of the "dialectics of dementia" argued that of all the changes associated 
with ageing, perhaps none is more distressing to contemplate than the loss of mind, of 
"self", of "personhood". He proposes that dementia engenders a "malignant social 
psychology" towards those afflicted the dynamic for which may derive from time 
constraints and lack of inter-subjective insight among caregivers; a tendency to 
stereotype and withdraw respect from the sufferer as a "non-person", and also to 
maintain a "psychological distance", a defence against anxiety triggered by the 
knowledge that the same fate may befall anyone: for "to be with a confused elderly 
person is to be reminded painfully of one’s own possible future" i990pi84-5 Dementia 
may also be conceptualised from a sociological perspective as "deviancy", the "property 
of deviance" being conferred in phenomenological analysis on things perceived to be 
anomalous to "rules of description and classification" by which the social world is
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constituted.°°'^"“ *^ °®’'’ ^^82 pi?2^ However, "rules of description and classification" have 
been defined for many "unmanageable cases" within the nomenclature of mental illness.
It was in the research institute of Emil Kraepelin (1855-1926) that Alois Alzheimer 
described his eponymous " d i s e a s e a n d  it is Alzheimer’s mentor who has been 
credited with developing the first "classification of mental diseases".^ Kraepelin defined 
two main categories of mental disease: "varieties of insanity" and "varieties of
imbecility". Among the former he included "melancholia", "maniacal depressive 
conditions", "dementia praecox" (renamed schizophrenia in 1911), and "moral insanity", 
the latter containing subcategories of "congenital", "morbid personalities", and "morbid 
criminals and vagabonds". In the Kraepelin typology "senile dementia" was categorised 
as "acquired imbecility" as opposed to "congenital imbecility-idiocy".Kraepeim. i906pxvu
In 1952 the American Psychiatric Association published the first Diagnostic and 
Statistical Manual of Mental Disorders (DSM). The foreword noted that the purpose was 
to develop a uniform nomenclature to replace "a polyglot of diagnostic labels and 
systems, effectively blocking communication and the collection of medical statistics 
1952 pv Earlier classifications devised in the United States had been developed piecemeal 
by different medical institutions for diseases, both physical and mental, and the purpose 
of the DSM was to develop a "suitable diagnosis for every case seen by a psychiatrist". 
During the 2nd World War psychiatrists were using "a system of naming developed 
primarily for the needs and caseloads of public mental hospitals" and were operating
 ^ Kraepelin was Professor of Psychiatry in the University of Munich. The Classification 
of Mental Diseases was contained in a volume of his "Lectures on Clinical Psychiatry" edited 
in 1906 by Thomas Johnstone, M.D. Edin., M.R.C.P., Lond.
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"within the limits of a nomenclature which was specifically not designed for 90% of the 
cases handled". "Relatively minor personality disturbances, which became of importance
only in the military setting had to be classified as ’Psychopathic Personality’ (and)
the ’psychoneurotic label’ had to be applied to men reacting briefly with neurotic 
symptoms to considerable stress^952pvi-vn
Since 1952 there have been four revisions of the DSM, in 1968,®^ '^“’ 1980,°^^'^°’
1980 DSM-iii-R, 1987 i994^D SM -iv ,i994 with each edition diagnostic categories, the
"diseases" themselves, and the symptoms associated with them have appeared, 
disappeared, or been redefined. In 1952 "vagrancy" and "vagabondage" had ceased to 
be "varieties of insanity" as in Kraepelin’s classification but were included as 
"supplementary terms" or s y m p to m s . 1952pm 1968 all mention of "vagrancy" had
disappeared, but "homosexuality" became a "diagnosis" under "Personality Disorders and 
Certain Other Non-Psychotic Mental D i s o r d e r s B y  1980, "homosexuality" had 
been dropped, but other categories and conditions were introduced, for example: 
"disorders of impulse control" which included "pathological gambling" and 
"kleptomania"; "psychosexual dysfunctions", and "tobacco dependence"i9sop38o-6 
The DSM increased in size from one hundred to nine hundred pages between 1952 and 
1994, and the latest edition includes "pre-menstrual dysphoric disorder" as well as 
"caffeine intoxication" and "caffeine withdrawal" .^sM -iv, 1994 p2i3^  For children there are 
separate diagnostic criteria for "mathematics disorder", "reading disorder" and "disorder 
of written expression", "e.g. writing grammatically correct sentences and organised 
paragraphs.
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Senile dementia has itself undergone changes both in nomenclature and in its 
diagnostic criteria. In 1952 the condition was categorised as a "chronic brain disorder", 
and defined as "chronic brain syndrome associated with senile brain disease", to be 
distinguished from "chronic brain syndrome associated with other disturbances of 
metabolism, growth or nutrition", of which one was "Alzheimer’s disease".
In 1968 the condition reverted to the designation "senile dementia" and together with 
"pre-senile dementia", which included "Alzheimer’s disease", was categorised under 
"psychoses associated with organic brain s y n d r o m e s i n  1980, however, 
"dementia" without distinction between senile and pre-senile onset was categorised under 
"organic mental syndromes and disorders" in a greatly expanded section. Among 
"aetiological factors" it was stated that "primary degenerative dementia of the Alzheimer 
type is the most common" i98o piio
Kraepelin described senile dementia as a progressive "mental disease" of which the 
primary characteristics at various stages were "disturbance of the faculty of attention to 
new impressions - strange fancies - presbyophrenia - senile c a t a t o n i a i 9 0 6 p x i v  
the first two editions of the DSM the diagnostic definition of the condition was 
determined to be: "self-centredness, difficulty in assimilating new experiences, and
childish emotionality". Deterioration from the mental state at which the diagnosis was 
made could be "minimal or progress to a vegetative e x i s t e n c e 1952pisdsm-ii, i96Sp24 gy 
1980, however, a new conceptual model for senile dementia had been developed in which 
the prior emphasis on "personality" characteristics was discounted (see Figure 3.1 
b e l o w ) . 1980pi 11 Furthermore, all terms associating the generic condition "dementia"
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with "insanity" or "madness", either in its definition or its classification, for example 
"psychosis" and "presbyophrenia", were discarded. In a revision of the DSM-III 
published in 1987 the new model was itself modified. Evidence of impairment in "social 
or occupational functioning", the primary diagnostic criterion in the 1980 edition, was 
discontinued seven years later and the major determinant of dementia became "memory 
impairment" which was expanded to include both long and short-term memory (see 
Figure 3.2). The other criteria remained essentially the same, but new subcategories of 
"mild", "moderate" and "severe" dementia were introduced.^^^'^” ^’
The proposal to redesignate "senile dementia" as "Alzheimer’s disease" by 
eliminating age distinctions in the diagnostic process, based upon the argument that the 
neuropathology and clinical course of the two conditions were indistinguishable, was 
made by a neurologist, Robert Katzman, representing the specialty with competitive 
control over the investigation and treatment of conditions affecting the physical space of 
the "brain", together with T. B. Karasu, a psychiatrist representing the medical "science 
of the mind" & Karasu, 1975 pio6 jjowever, as previously discussed, in spite of a there 
were problems associated with an ostensibly simple redefinition which in spite of 
international research efforts remain unresolved, e.g. the establishment of a functional 
link between behavioural evidence of Alzheimer’s disease/senile dementia and post 
mortem physical changes in the brain; the overlap of such changes with those identified 
in "normal ageing", and the determination of their a e t i o l o g y i 9 6 s  psos. crystal « ai. i98s 
pi682, McLoughlin & Lovestone, i994p439-4o Chapter 2). On the Other hand, research has not been 
confined to the neurosciences from which a "cure" may derive and an extensive range
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of related investigations have been conducted by other disciplines and medical specialties. 
In the United States these may be analysed in the context of the institutions and public 
financing made available by way of the Medicare programme and the National Institutes 
of Health and their potential for clinical and academic entrepreneurialism (see Chapter 
1). However, successful efforts to secure funding for research into Alzheimer’s disease 
were led by the frrst director of the National Institute on Aging they have benefitted 
many specialties and disciplines in the biomedical community (see Table 2.1.) and it is 
psychiatry via its own institutions, i.e. the American Psychiatric Association and the 
National Institute of Mental Health which formulated and legitimated the "case finding" 
method for the "disease".
It may therefore be posited that the change in nomenclature from "senile dementia" 
to "dementia" in the 1980 DSM-I I I i 980pio7 adoption of a new model for one
which had varied little in previous classifications reviewed for this discussion, were 
conceptualised in support of the detection of "probable" and "possible" cases of 
Alzheimer’s disease in clinical practice, in diagnostic research, and in epidemiological 
s t u d i e s . 1984 p939 j|. yg further posited that the DSM-III model and its 1987 
revision were constructed by a specialty which has consistently expanded and redefined 
its activities, as demonstrated by the growth in size of the DSM, while adopting different 
aetiological paradigms for the phenomena it defines as "mental illness" in response to 
factors including: changing market conditions for its services and the need for
professional satisfaction; the influence of lay interests; and also the pursuit of scientific 
legitimacy within the medical profession.
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Mental illness as deviance, stigma, and senile dementia
Thomas Szasz, a longtime and prolific critic of his own specialty, in a work first 
published in 1962, described psychiatry as a "pseudo-medical enterprise" 1972pi4 gg 
argued that there is, as a rule, little disagreement among scientists concerning basic 
physiological, biochemical, or physical theories", whereas in religion and politics "we 
expect to find conflicting systems and ideologies". He therefore posited that since 
"psychiatry is characterised by a plethora of diverse, competing, and often mutually
exclusive theories and practices .....  (it is) more like religion and politics than
s c i e n c e m a y  be argued that the "diverse, competing, and often mutually 
exclusive theories and practices" to which Szasz referred derive from the differing 
"realities" of groups who became affiliated within the specialty including: neuro­
psychiatrie researchers such as Kraepelin and his pupil Alzheimer who sought resolution 
of the Cartesian dilemma of the duality of mind and body in post-mortem dissection and 
analysis of the brains of those diagnosed with "varieties of insanity" p
Sigmund Freud (1856-1939), also a neurologist, and his disciples who reverted to 
"introspection" in the light of failure to establish a physical aetiology for the majority of 
mental "diseases";^ and those described by Scull in an historical perspective on
 ^ Syphilis was the 19th century archetypal paradigm for a systemic disease which in its late 
stages was often associated with insanity and with post-mortem lesions in the brain. However, 
not all 19th century medical academics focused on the organ of the brain as the genesis of 
"madness ". Benjamin Rush (1746-1813) Dean of the University of Pennsylvania Medical School 
in Philadelphia, the "founder of American psychiatry", inferred "madness to be seated primarily 
in the blood vessels", based on the rapid pulse rates of most of those physically confined 
1970 pi39 pmud is cited as proposing in 1925 that evidence would be found of either infections or 
"toxic substances" in the aetiology of all types of mental " d i s o r d e r s " . 1979pio
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Anglo/American psychiatry as "mad doctors" who exercised political power, reinforced 
by "ingenious metaphysical arguments dressed in the trappings of science", to gain 
control of the charitable, private, and state institutions established for the care of the 
insane in Britain and the United States.^ g^sed upon his perception of the
role of such groups in "the manufacture of madness" Szasz posited that psychiatrists are 
not concerned with "mental illnesses and their treatments" but with the "personal, social 
and ethical problems of living" and that "mental illness is a myth".^^^- ^^ 2p269
There is evidence that institutions for the confinement of "madness", described by 
Scull as "the most solitary of afflictions to the people who experience it, b u t.... the most 
social of maladies to those who observe its e f f e c t s p r e d a t e  its legal sanctioning 
as a "medical disease", some by many centuries.'* It may therefore be argued that 
"mental illness" may not be construed merely as a social construct but that with diverse 
origins, and changes in nomenclature and practice, a range of theoretical frameworks 
lend themselves to the analysis including the political economy perspective adopted by
 ^ Scull proposes that doctors in Britain became interested in the "lucrative business" of 
private madhouses in the 18th century and thereafter secured legislation in the 1774 Madhouse 
Act to require "medical certification of insanity" before confinement.^^""' Nineteenth
century legislation was secured to exclude the Quakers or other lay groups from control over 
the care provided in their own institutions and superintendents of state asylums often set up 
private h o m e s . S c u l l  demonstrates that developments in the asylum movement and 
in psychiatry in general have been remarkably similar in Britain and the United States.
For example the St Mary of Bethlehem Hospital (Bedlam) was founded in London in the 
early 15th century for the segregation and confinement of a small number of lunatics.
Foucault argues that the "great confinement of the insane" began in France in the 17th century 
with the founding of the Hôpital The York Retreat was founded by
Quakers in the late 18th century and introduced the concept of "moral treatment" rather than 
simple physical confinement and restraint.
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Scull and an array of "labelling", "social control" and other theories which comprise the 
sociology of deviance. Szasz has been described as holding to a "kind of laissez faire 
individualism" and although functionalist, symbolic interactionist,
phenomenological and alternative interpretations have been proffered for the analysis of 
"rule breaking" and responses to it there is overlap between apparently divergent 
philosophies. Downes and Rock propose that in a sense phenomenology "is a reaction 
to others’ reactions, a consciousness of others’ consciousness, a knowledge of others’ 
knowledge" but its interpretation of deviance is intimately implicated in a conception of 
rules of description and classification and that in this respect "functionalism, 
structuralism and phenomenology are indistinguishable at points".^'^"“ *^°^’ i982pi67-i72 
In a 1964 discussion of "definitions of health and illness" Talcott Parsons proposed 
"illness" to be "deviant behaviour" that is "partially and conditionally legitimated", i.e. 
the sick person is not held to be responsible, but is required to recognise that to be ill is 
"inherently undesirable", has an "obligation to seek competent help" and to co-operate 
fully with the therapeutic agency" in order to achieve r e c o v e r y . 1^64 p274-5 persons 
placed his analysis of the "health-illness complex among other mechanisms of social 
control" in the context of an emphasis on "health" in the "American value system".
1964 p277 5 Bej-ggj- ^ud Luckmauu argue that legitimacy has a "cognitive as well as a 
normative element", i.e. "knowledge" precedes "values" both in the legitimation of 
institutions, and in the integration of discrete institutional processes within a "symbolic
 ^ Missing from Parson’s discussion is an analysis of who defines "illness" or the parameters 
for "being ill", nor why, given the esteem ascribed "health", there had been a failure to provide 
universal insurance to enable the sick to meet their obligations.
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universe" which represents the most comprehensive level of legitimation. Deviance from 
institutional norms is then "co-extensive with the limits of theoretical ambition and 
ingenuity on the part of the legitimators, the officially accredited definers of reality".®"®" 
and Luckmann, 1966 p96-7 jj^  reviewing the work of Parsons from the perspective of Berger and 
Luckmann’s treatise on the sociology of knowledge Freidson proposed that "the rise to 
social prominence of a value such as health is inseparable from the rise of a vehicle for 
the value - an organised body of workers who claim jurisdiction over the value 
1973 p25i jjg argued that "illness" may be analysed both as "biological deviance" from the 
normal or desirable and also "as a form of social deviance the treatment of which is the 
licensed domain of the medical p r o f e s s i o n " . j j g  further argued that illness 
as a "biophysical state" involves changes in bone, tissue, vital fluids etc. in both human 
and other living organisms and may therefore be defined as "disease". On the other 
hand, "when a physician diagnoses a human condition as illness, he changes the man’s 
behaviour by the diagnosis: a social state is added to a biophysical state by assigning the
meaning of illness to disease". It is in this sense that "the physician creates illness.......
and that illness is a kind of social deviance analytically and empirically distinct from 
mere d i s e a s e ^ ^73p 223  therefore sought to analyse not merely the behaviour of 
those to whom the label "illness" has been assigned but also the "diagnosis behaviour" 
and "treatment behaviour" of those who impute this form of deviance.®^ "***®”’^^ ^^**^^^  
Based upon the analysis by Freidson, and in the context of the sociology of 
knowledge, the expanding nomenclature of "mental illness" may be perceived as 
reflecting the realities of the profession which has been officially accredited in defining
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or assigning meaning to both "health" and "illness" and has exercised "ambition and 
ingenuity" in extending its jurisdiction beyond "biological deviance" by ascribing medical 
labels to what Freidson has termed "disapproved b e h a v i o u r H e  proposes 
that since the profession "has a mission of active intervention" in seeking out and treating 
that which it defines as "illness", imputing a "social and therefore moral meaning" to 
human conditions, the physician assumes the role of "moral entrepreneur" when he 
defines as "illness" behaviours such as "homosexuality" and "kleptomania" (see above), 
in just the same sense as a minister of religion who defines them as "sins"/ Such 
claims by the medical profession then lead to the "illogical conclusion" that these 
behaviours are illnesses and also to the "assumption that (they are) properly managed 
only by physicians " On the other hand, the jurisdictional expansion 
argument or what Ingleby terms the "hypothesis of medical imperialism"^ "®'**^ ’ 
not fully explain the selection and later deletion of conditions such as "vagrancy" from 
the classification, or the changes in nomenclature, and variations in the diagnostic criteria 
for detection of the same condition, i.e. "senile dementia" in the different editions of the
DSM P24 DSM-III, 1980 p i l l ,  DSM-IIIR, 1987 pl07
Berger and Luckmann argue that in being the "historical products of human activity, 
all socially constructed universes change, and change is brought about by the concrete 
actions of human be i ngs ^" ckmann ,  i966 piio Ttigpetbre although medicine may be
 ^ Freidson’s proposal that medical practice may be perceived as "moral entrepreneurship" 
is not restricted to "mental" illness but is particularly apposite to this discussion. He argues that 
there is an "irreducible moral judgement in the designation of illness as such, a judgement the 
character of which is frequently overlooked because of the virtually universal consensus that 
exists about the undesirability of much of what is labelled illness" /'^ Gidson. 1973 p252
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defined as an "autonomous subuniverse" with "role specific knowledge that (is) esoteric 
as against the common stock of knowledge ^ Luckmann. i966 p8s-6 jg not independent of 
the society in which it exists nor immune to the influence of "rival definitions of reality" 
which are decided upon in the sphere of rival social interests and become translated into 
competing t h e o r i e s . ^  Luckmann. 1966pi2o xhey also argue that "the relationship between
ideas and their sustaining social processes is always a dialectical o n e  theories are
concocted to legitimate existing social institutions and social institutions are changed in 
order to bring them into conformity with existing theories " Luckmann. i966pi28 pj-om
this perspective it may be argued that medical definitions of "deviance" have varied in 
part to accommodate to theories underlying changes in social institutions and also to 
shifts in the allocation of resources with which such changes may be associated, i.e. from 
funding "institutional" care in workhouses and asylums in the 19th century to the 
establishment of an infrastructure via the welfare state for "community" care of 
"vagrants". Thus it may be argued that "moral insanity", with sub-categories of 
"congenital" and "morbid criminals and vagabonds" in the Kraepelin typology (see 
above), was constructed by medicine in response to the public funding provided for 
institutional control of deviant behaviours in one era and abandoned when rival 
definitions of reality prevailed and resources were diverted to alternative social 
programmes, new "mental disorders" then being constructed for generation of an 
alternative market to compensate for the loss of such resources.^ Such an alternative
In support of this argument, Andrew Scull proposed that 19th century industrialisation 
required the workforce to "internalise new attitudes and responses to discipline themselves". 
This was translated into "faith in the capacity for human improvement by social and
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was found with in adopting the "psychogenic" or "functional" aetiological theory of 
mental disorders, generating a community-based clientel without evidence of "insanity" 
for treatment of "the personal, social and ethical problems of living" ^^ 2p269 8
"Mental illness" may therefore be analysed both in relation to the authority of the 
medical profession to define and redefine those conditions which it has encompassed 
within its ambit, and also to the self-interested accommodation of its members to changes 
in social institutions. On the other hand, just as the profession is not immune to the 
effects of the legitimation of rival definitions of reality in social policy, Freidson argues 
that the social meaning of illness is not entirely supplied or controlled by the 
physician. '^^®‘‘^®°"’ In support of this argument he proffers examples of the
expansion of medical jurisdiction in response to the activities of "lay interest groups"
environmental manipulation" in a variety of settings which may be regarded as "techniques of 
social discipline" and included factories, workhouses, schools, prisons and asylums.
He argued that the medical profession exercised political power to gain control over charitable, 
private and state institutions established for the control of insanity and then proceeded to increase 
the patient population by extending the boundaries of mental pathology, based on "morality" 
rather than "madness" and on prediction, determined by criteria such as heredity, rather than 
observation.^^""'
In a discussion of the "décarcération" of the mentally ill in the 1950s and 60s he proposed 
that this process may be perceived as an humanitarian response to the conditions which came 
to prevail in the huge "custodial warehouses" the size of which accommodated to expanded 
definitions of madness; as evidence of medical advances in the management of insanity, or as 
a recognition by governments that with the development of the welfare state, the "community" 
provided a cheaper alternative to institutional care.^“*"’
* Szasz posited that Freud "invented the neuroses to justify calling conversation and 
confession ’psychoanalysis’", which he regarded as "a form of medical treatment", thereby 
"having a class of new diseases on his h a n d s H e  also argued that although terms 
such as "psychoanalysis" had never been registered as "trademarks", psychiatrists had been 
"amazingly successful in cornering and controlling the market for these ’products’
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seeking the "application of the label illness to conditions not considered illness before", 
for example "alcoholism", proposing that "the movement to reinterpret human deviance 
as illness has its roots in humanitarianism" deriving from a quest for legitimacy for 
"disapproved behaviours" and the substitution of "treatment" for the retribution or 
atonement sought for crime or sin/^ ®****®"’ 9^73p25(m However, the effects of substituting the 
"label" from one deviant category for another are not necessarily positive.
Parsons argued that illness assigns legitimacy to an "inherently undesirable" or 
deviant state in that a sick person "cannot be held responsible for the incapacity" which 
justifies assumption of the "sick role",^“^®°*“’ but the Parsonian legitimation of
"illness" is both temporary and conditional upon seeking therapy and co-operating in 
achieving recovery. Such legitimacy therefore applies primarily to acute illnesses and/or 
those which may be successfully treated by the medical profession. Freidson suggested 
that "blame" is not necessarily imputed to the chronically ill or permanently impaired but 
that legitimacy is again conditional upon striving for self-improvement, even though 
individuals are "incurable in the absolute sense", and also upon "limiting demands for 
privileges", i.e. there are limits to the amount and type of deviant behaviour. He 
therefore argued that the "illness" label may "discourage punitive reactions (but) does not 
discourage condemnatory reactions" and that a condition may be medically legitimated 
but "socially stigmatised".
In 1963 Erving Goffman posited that "stigma", the mark of disgrace, incurs the 
imputation of a range of "discrediting" attributes to one "undesirable" characteristic and 
the ascription of a "virtual social identity" that is distinct from "actual social identity".
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He defined three types of stigma: "tribal" relating to race, nation, and religion;
"abominations of the body" or physical deformities; and "blemishes of individual 
character", inferred from a known record of imprisonment, alcoholism, homosexuality, 
"mental disorder", etc. By definition we (the normals) believe the person with stigma 
"is not quite human" and the stigmatised individual tends to hold the same beliefs about 
identity that we do: "the standards incorporated from the wider society equip him to be 
intimately alive to to what others see as his failing" i963p2-? others in the symbolic 
interactionist school have elucidated on "mental disorders" themselves as outcomes of the 
"orderly production of deviance and deviants" with interdependence between those who 
identify deviance, in this instance psychiatrists, and the "rule breakers" who are 
persuaded to accept "labels" and comply with therapeutic authority. The deviant gains 
insight and a new dependent definition of "self" and those who award the new identity 
are rewarded with professional satisfaction and economic benefits in expanding the client
b a s e  Rock, 1983 p 151-3 9
Berger and Luckmann argue that "the self" as a subjectively and objectively 
recognised "identity" can only be understood in the social context in which it is 
shaped" , Luckmann, 1965p5o those to whom a "stigmatised identity" has been ascribed 
are "imprisoned in the objective reality of society". They further argue that maximal 
success in the production of "socially predefined" identities occurs in societies with a
 ^ Similarly Scott discusses the selection of "eligible" blind individuals, i.e. the near-blind, 
the employable, and those without other handicaps, and their socialisation by reinforcing their 
conceptions of "self" as "helpless, docile, dependent, or incapacitated", in the interests of the 
prestige and fund-raising prospects of the "blindness" agencies and workers.i%9pi6-i9
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"simple division of labour and minimal distribution of knowledge" but when a group that 
has been "socially pre-defmed as a profiled type" is sufficiently large and durable to 
serve as a "plausibility structure for different definitions of reality" counter-identities may 
arise within the profiled group and, as the distribution of knowledge becomes more 
complex, the possibility exists for choosing between such alternative "reality 
definitions^Luckmann, 1966pi65-7 jjowever, although the socially predefined identity 
may, arguably, have been successfully rejected by some such as those with "abominations 
of the body" who have adopted an identity other than that of "cripple", Berger and 
Luckmann also argue that "subjective identity" is a "precarious entity". It may therefore 
be posited that when "the ’sane’ apprehension of oneself as possessor of a definite, stable 
and socially recognised identity ^ Luckmann. i966pioo been threatened if not negated 
by a label which defines one as a "mental cripple", the potential for identifying with 
others so defined for adoption of a counter-identity is diminished by the diagnosis itself. 
Nor, although Freidson proposes it to be among the objectives of lay support for moral 
entrepreneurship,^^G'dson. 1973 p2S4 stigma be eradicated simply by new "linguistic 
designations" which once incorporated into "the social stock of k n o w l e d g e ^  Luckmann. 
1966 p68 become imbued with the same "social meaning", for example changing the label 
from "drunkenness" to "alcoholism" or "senile dementia" to "Alzheimer’s disease".
Elaborating upon Parson’s proposition that "illness" as a "social state" is "partially 
and conditionally legitimated", incurring an "obligation to seek competent help",^^°“ ’
Freidson argued that the highest level of legitimation is accorded to acute conditions 
and those for which there is effective medical therapy (see above), and it may be posited
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that stigma seldom if ever attaches to illness that does not persist. Therefore it is by the 
successful development of preventive or therapeutic measures that the mark of disgrace 
is removed from previously stigmatised medical conditions, i.e. by the early treatment 
of leprosy before there is physical evidence that individuals are "lepers", rather than by 
changing the label to Hansen’s disease, or by group rejection in the "leper colony" of a 
pre-defmed identity. It may therefore be posited that lay support for the extension of 
medical jurisdiction derives fundamentally from the perception that a "problem" exists 
and that in combination with "public belief" in the profession’s competence and skill, 
based upon demonstrable scientific achievement, it is amenable to medical therapeutics. 
However, this "strengthening of a professionalised control institution that can remove 
from laymen the right to evaluate their own behaviour and that of their fellows 
1973 p25o legitimate the exercise of diagnostic authority and the formulation of criteria 
which may extend the problem beyond the group it was designed to "cure".
Gubrium, in discussing the generation of a "public culture of Alzheimer’s disease", 
led by the national association of lay support groups, elaborates on the "tribulations" 
experienced by caregivers and its adoption of "slogans", including "the silent epidemic" 
and "the disease of the century", which "attempt to alert the public to the Alzheimer’s 
disease problem the tragic way that the disease affects those concerned" .Gubnum, i986
The association also "serves the scientific legitimation of the war against Alzheimer’s 
d i s e a s e s u c c e s s f u l l y  supporting the biomedical community in this 
legitimation as demonstrated by the public financing allocated for its investigation (see 
Chapter 2 and Table 2.1). On the other hand, it may be argued that significant negative
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effects may devolve from a "public culture" surrounding a disease, i.e. senile dementia, 
the victims of which share the double jeopardy of stigma attaching to a condition which 
Kitwood argues engenders a "malignant social psychology"^itwood. 1990 p i84-5 the 
"symbolic stigmatisation" of negative stereotyping of old age which is strongly associated 
with and reinforced by images of the disease i t s e l f . * Hepwonh, 1993 psos-is
There is little evidence that those who sought to "ameliorate" the disease experience 
by supporting the medical community in "doing something about ever
advocated or anticipated extending the Alzheimer’s diagnosis to anyone not overtly "a 
diseased p e r s o n N e v e r t h e l e s s ,  it may be argued that this expansionary 
potential was legitimated by American psychiatry in abandoning the categorisation of 
"senile dementia" as "insanity" or "psychosis" in 1980, and in formulating a new 
diagnostic model, one which was redefined in 1987 to include "mild", "moderate" and 
"severe" evidence of the "organic mental d i s o r d e r i980piii,dsm-iii-r, i987pio? the
one hand it may be argued that the models for in detecting evidence of "dementia" may 
be perceived as "case-finding" methods for clinical and epidemiological studies conducted 
by psychiatry and other specialties in response to the funding of research into 
Alzheimer’s disease. However, all DSM-III models were formulated to achieve greater 
"objectivity" in psychiatric diagnosis in what may be interpreted as a response to 
"labelling" theories of mental disorders (see below). Furthermore it may be argued that 
they were conceived within a diagnostic and therapeutic paradigm for which the 
successful outcome of Alzheimer’s disease research would proffer support and hence 
greater scientific legitimacy for the specialty within the medical hierarchy.
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The "crisis of legitimacy" and the "biological paradigm"
Berger and Luckmann propose that "a body of knowledge, once it is raised to the 
level of a relatively autonomous subuniverse of meaning has the capacity to act back 
upon the collectivity that has produced it" and that the autonomy of the "subuniverse" 
makes for "special problems of legitimation vis a vis both outsiders and insiders". They 
argue that "it is not enough to set up an esoteric subuniverse of medicine" but that the 
lay public must be convinced that it is "right and beneficial, and the medical fraternity 
must be held to the standards of the subuniverse", the latter being kept from "quackery",
i.e. "from stepping outside the medical universe in thought or action, both by external 
controls and by a body of professional knowledge that offers them ’scientific proof of 
the fo lly  of such deviance" Luckmann. 1966 p87-8
Psychiatry lies within the autonomous collectivity of medicine but it may be argued 
that it has deviated from the institutional norms of the fraternity by failing to offer 
"scientific proof", based upon what Freidson terms the "standards of verifiability and 
reliability"/^ ^^ idson. 1973pzio phenomena now termed "mental disorders", a designation 
described by the American Psychiatric Association itself as "a concept" for which there 
is "no definition (that) adequately specifies precise b o u n d a r i e s " i 98? p «ü 
Therefore, although some lay groups may be convinced that its activities are "right and 
beneficial", there have been consistent challenges to the legitimacy of psychiatric 
pafadigms and practices both from "outsiders and insiders" including critiques of 
American psychiatry by foreign "i n s i d e r s 1975.Lipowski, i989,cuimon, 1959
Scull described the specialty as having "enjoyed a perpetually marginal and
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unenviable position in the social division of labour but a step away from a profound
crisis of legitimacy" It may be argued, however, that the status of psychiatry
reflects not merely what Scull terms its "persistently dismal therapeutic capacities" 
which, arguably applies to other specialties such as neurology and others dealing with 
chronic and degenerative diseases, but more significantly the lack of verifiable 
"conceptions of aetiology" for the phenomena which it has, over time selected and later 
deleted from its changing nomenclature. Furthermore, following the failure of "organic" 
psychiatrists such as Kraepelin to find a consistent link between "deviant" behaviour and 
brain pathology the specialty was further marginalised in shifting its dominant paradigm 
from the "brain" to the "mind" and to Freudian and related theories, based on the 
concept of "unconscious forces which in turn are the results of instinctual drives and 
early e x p e r i e n c e s a  model that although intuitively powerful cannot be tested, 
verified or "refuted" thereby failing to meet the Popperian criterion for "scientific 
m e t h o d H o w e v e r ,  Guimon, a Spanish psychiatrist in a paper entitled the 
"biases of psychiatric diagnosis" posited that since the late 1960s American psychiatry 
has adopted a new "reductionist" model which has been promoted by a "new generation 
of biological psychiatrists" or " N e o k r a e p e l i n i a n s " p ^ ^
Szasz had previously observed that with the introduction of new classes of 
tranquillisers in the 1950s and their administration to the "insane" in the "décarcération" 
of the state a s y l u m s , i n f e r e n c e s  had been made from the "therapeutic intervention" 
to the nature of the disease, based on the argument that because the drugs affect 
"psychotic behaviour" in "ways that many people consider to be desirable" the outcome
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of their use is evidence of "abnormal functioning of the b r a i n " G u i m o n  
proposed that the "biological paradigm" for mental disorders is based both on the 
"availability" of an expanding pharmacopoeia and the detection of "alleged biological 
markers", or abnormal levels of neurochemicals in the brain associated with conditions 
including anxiety and depression. His use of the adjective "alleged" relates to the lack 
of evidence as to whether "biological markers" are the by-product or the stimulus of 
mental states for which specific drugs such as anti-depressants have been developed. 
Their use to change the neurophysiological functioning of the brain, like that of non­
specific sedatives, is therefore also based in part upon imputation. However, the new 
model infers "scientific legitimacy" for the conceptualisation of "insanity" as well as 
"disapproved behaviours" and states of mind as "organic diseases" and is congruent with 
the "neuro-transmitter" theory of dementia with its potential for "neuropharmacological 
m a n i p u l a t i o n a n  avenue which has been pursued in Alzheimer’s disease 
research since the 1970s but without current success (see Chapter 2).
Kendell, a British psychiatrist writing in 1975, defended the concept of "mental 
illness" even without the identification of physical lesions in the brain, but noted that 
whereas a century earlier the specialty was concerned only with "madness", the notion 
of its "proper role" had expanded steadily "particularly in North America". He therefore 
proposed that attempts to discredit the concept by Szasz and others, might be a reaction 
to the "absurd claims we have made that all unhappiness and all undesirable behaviour 
are manifestations of mental illness". He further suggested that psychiatrists were 
straying "outside our proper boundary" and there were "other people" whose "concepts"
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and "training" were more appropriate as sources of help for the "woes of mankind” Kmdeu. 
1975p3i4 However, the "biological" or "neuro-pharmacological" model offers legitimation 
for the designation of both "madness" and "all unhappiness" not merely as "illness" but 
as "organic disease", and may be perceived as a vindication of the "humanitarian" 
movement’s quest for "treatment" as an alternative to "retribution"p'^ Gidson, 1973 p2S4 
causation may now be attributed to "a chemical imbalance in the brain" .^ ipowski, i9S9p252 
On the other hand, it has been argued by critics including Szasz that therapy consists in 
substituting chemical dependence and control for other forms of restraint. Furthermore, 
others such as Guimon and Lipowski, a Canadian psychiatrist, have considered the 
political and economic context within which the model has been adopted.
Lipowski posits that the pendulum has swung periodically from "extreme biologism" 
or "mindless" psychiatry to a "one-sided emphasis on psychodynamics and social issues" 
or what has been termed "brainless" psychiatry, and that the specialty has recently 
"rediscovered the brain with a ve n g e a n c e i ^ 8 9 p 2 5 2  However, he proposes that the 
immediate motivation for adoption of the biological model in the United States was 
"political and economic concerns", i.e. unless psychiatrists drew closer to medicine "they 
would lose their medical identity as well as their patients .... to non-medical mental 
health p r a c t i t i o n e r s m o d e l  may therefore be perceived as affording 
greater legitimacy for the specialty while strengthening professional control with an 
armamentarium of conventional medical therapeutics, since maintaining legal authority 
over the prescribing of drugs is a means by which the medical profession asserts 
dominance over the competition, which in the field of "mental illness" includes clinical
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psychologists, lay psychotherapists, social workers, self-help groups and others.^ ® 
Guimon also describes inferences made within the model as "biologism”, defined by him
as the "unwarranted extension of biological explanations to psychosocial issues .....
motivated (in part) by the wish to conceal the socio-political factors that encourage the 
use of certain forms of treatment or bias choice of research topi cs^^89p34-5
Neither Guimon nor Lipowski reject the basic assumptions of the biological paradigm
but the latter argues that "to assume biochemical processes underlie mental activity
and behaviour does not imply they are the causal agents but rather constitute mediating 
mechanisms" influenced by information inputs received from the body and the 
environment and by the subjective meaning of that information for the individual. He 
also proposes that "at the present time neuroscience offers precious little that we could 
apply in our daily work with patients". Lipowski is largely reacting to what her 
perceives a trend towards a "purely scientific and technological approach to man, to 
medicine and to p s y c h i a t r y G u i m o n ,  however, acknowledges the 
development of "effective drugs" and that "the biological model has led to important
As previously discussed (see Chapter 2), Johnson argues that the "diagnostic relationship" 
is given pre-eminence by occupational groups seeking to legitimate their claim to professional 
autonomy, and that this relationship serves as a control mechanism vis a vis their clients and 
other potentially competing health g r o u p s . H o w e v e r ,  Medawar proposes that in 
Britain doctors had defined themselves as a "profession" rather than as "traders in health" by 
uniting to gain monopoly control of the profitable trade in opium, the premier psychotropic drug 
of the 19th century.
From the perspective of Lipowski the pharmacological model may also be construed as 
a means for American psychiatry to respond to incentives in the indemnity insurance system by 
increasing the "throughput" of patients under a structure which excludes long-term counselling 
or "psychotherapy", paying only for a limited number of consultations for the diagnosis and 
treatment of discrete episodes of either "mental" or "physical illness" (see Chapter 1).
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discoveries". On the other hand, he observes that it has benefitted both "patients and the 
pharmaceutical industry" and argues that "diagnoses" have led to a search for drugs while 
new drugs have themselves "forced the creation of, or at least an over emphasis on 
certain ’diagnoses’", e.g. "panic disorder" which entered the nomenclature in 1980.
Scull proposes that during the period of the asylum movement psychiatry abandoned 
"references to real behaviour in favour of surmises concerning future behaviour", 
arrogating to itself a "margin of interpretation whose bounds are no longer discernible", 
and that it "was able to extend the boundaries of mental pathology to encompass 
marginally deviant affective symptoms and make a plausible case for the reality of partial 
sanity Guimon argues that the Neokraepelinians have demonstrated an "over­
enthusiasm" which is to those with "historical knowledge" reminiscent of the "19th 
Century Organicist School" and focuses his critique specifically on the invocation of both 
physical and statistical science in expanding the nomenclature of mental illness and 
claiming validity for diagnoses constructed within the biological paradigm, i.e. they have 
shown a tendency to "elevate symptoms to diseases" while stressing a "scientific 
approach to diagnosis" as in the 1980 American diagnostic m a n u a l . 1^ 89p33-35 
The DSM-III and scientific objectivity
In 1980 the American Psychiatric Association (A?A), published the Diagnostic and 
Statistical Manual of Mental Disorders, Third Edition (1980) (DSM-III). The 
introduction observes that prior to its publication "the clinician (was) largely on his or 
her own in defining the content and boundaries of diagnostic categories" and that it 
"includes such new features as diagnostic criteria, .... much expanded descriptions of the
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disorders, and many additional categories (some with newly-coined names)", but excludes 
"several time-honoured categories". It also notes that the manual "reflects an increased 
commitment in our field to reliance on data as the basis for understanding mental 
disorders".
In 1970, Robert L. Spitzer, chairman of the Task Force on Nomenclature and 
Statistics for the DSM-III, published an article on the development of the Psychiatric 
Status Schedule (PSS), a "standardised" questionnaire that was more comprehensive in 
its coverage of "psychopathological signs and symptoms" than numerous rating scales, 
inventories and forms that had previously been developed primarily for "the evaluation 
of in-patients". Therefore although the PSS instrument was designed to "improve the
research value of clinical judgements  based on data collected during a psychiatric
interview" it was designed to be suitable for "evaluation of the psychopathology and role 
functioning of both patients and n o n - p a t i e n t s I t  was reported that both 
"validity" and "reliability" testing was conducted, but although the methodology used for 
the former was non-specific, the statistical techniques used to determine "reliability" for 
"symptom scale" values were described, reported upon,^^" '^^  ^ p4&5o adopted in
constructing the DSM-III diagnostic models, i.e. prior to its publication, the National 
Institute of Mental Health funded "field trials" to measure "inter-rater reliability" for the 
newly defined DSM-III disorders, employing methods similar to those used in developing 
the PSS, i.e. the correlational relationship was determined between the results of "pairs 
of clinicians making independent diagnostic judgments of patients" i980ps may 
therefore be argued that the DSM-III marked the successful outcome of reasonable efforts
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by Spitzer and others to introduce "scientific" objectivity into the psychiatric diagnostic 
process, to answer both internal and external challenges to a specialty whose clinicians 
had been "largely on (their) own in defining the content and boundaries of diagnostic 
categories and in most instances without physical signs in support of clinical
judgment. On the other hand it may also be argued that there is potentially a greater 
negative impact from "defined criteria", an "increased commitment in (the) field to 
reliance on data as the basis for understanding mental disorders" and a "scientific 
approach to diagnosis than the benefits derived from eliminating perceptions
of psychiatry as a discipline which engages in subjective or arbitrary labelling based upon 
a model for which there is a lack of consistent neuroscientific evidence.
Guimon posits that psychiatric diagnosis and classification "involves a loss of 
information, the magnitude of which is determined by the use to which the diagnosis is 
put and the assumptions and theoretical orientation of the clinicians involved in the 
exercise". He proposes that the DSM-III was developed in the context of the 
Neokraepelinian paradigm which "holds that psychiatric disturbances are real illnesses" 
and that underlying this model is the imputation of a correlational relationship between 
physical indices, known or unknown, and behavioural evidence, which in the DSM-III 
is "measured" in the number and severity of "symptoms" of "major depression", "panic 
disorder", or other defined c o n d i t i o n s . H o w e v e r ,  the DSM-III claims to be 
"generally atheoretical with regard to aetiology", its authors arguing that "inclusion of 
aetiological theories would be an obstacle to use of the manual by clinicians of varying 
theoretical orientations" but it is also stated in the introduction that in addition to the
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"organic disorders" for which "patho-physiological processes" have been identified or are 
"presumed", "specific biological aetiologies" or an "interplay" of biological, 
psychological and social factors will "undoubtedly" be found for other mental disorders 
of "unknown aetiology" It may therefore be proposed that there is evidence
in support of Guimon’s contention that the assumptions of the DSM-III "task force" were 
defined by the potential explanatory power of the new paradigm. On the other hand, he 
is selective in his rejection of its validity and applicability to the diagnostic process.
Guimon argues persuasively that "psycho-pathological phenomena" are not 
susceptible to measurement in the same sense as the testing of blood, blood pressure etc., 
and that "the standards of ’objectivity’ in measuring and description which are demanded 
by statistical analysis have not yet been achieved". From his own orientation, which is 
implicitly based in Freudian psycho-dynamic theory, he rejects the selection of 
"phenomena susceptible to observation and description" as proposed "symptoms" or 
diagnostic criteria in the DSM-III, to the exclusion of phenomena registered through 
"intuition" or "subjective interpretation".^^ However, although Guimon challenges the 
validity of the attempt by those formulating the manual both to "deal with diagnosis on 
an empirical basis" and to impute an association between "psycho-pathology" and 
physical processes he argues that when studying "organic brain disorders" researchers 
"can afford to look for hard physical i ndices i^89p34-6
Guimon does not discuss the fact that the DSM-III diagnostic models were themselves 
subjectively defined by the "task force" members and "subjective interpretation" was not 
eliminated from the "symptoms" itemised in the manual which include "sexually seductive 
appearance", "indiscriminate socialising" and "impaired judgment".^^^'^"'
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Lipowski, who interpreted "biochemical processes" underlying mental activity and 
behaviour not as "causal agents" but rather as "mediating" between information received 
from the environment and its subjective meaning (see above), argued that biological 
psychiatry "confuses the distinction between aetiology and correlation". However, while 
discounting the current value of "neuroscientific progress" to clinical practice in 
psychiatry he did concede its potential to "discover" a "cure" for the dementias.lipowski. i98@ 
It may therefore be proposed that critiques of the neurophysiological model have 
been applied predominantly to those mental states which have been defined as 
"functional" or "psychogenic" and not to the "organic" disorders, but as acknowledged 
in the introduction to the DSM-III, even for these conditions it may be necessary to 
"presume" causation by "pathophysiological p r o c e s s e s H o w e v e r ,  when 
"Kraepelinian" studies, such as those conducted by Blessed et al. in 1968 and Crystal et 
al. in 1988, have sought to establish a correlation between autopsy findings in the brain 
and behavioural evidence of dementia in vivo, "discrepancies" have been found.®‘“®‘^ '*^’ 
1968 p797 Crystal et al pi682 Furthermore the aetiology or pathogenesis of changes identified in 
those with clinical evidence of dementia has yet to be determined and in consequence the 
dilemma of the "functional" link between the "brain" and the "mind" remains 
unresolved,^ "^ °^"^ *^ ''" ^  Lovestone, 1994 p439 Chapter 2). It is, however, from the "organic 
disease" model supplemented by evidence of "desirable" responses to psychotherapeutic 
drugs and statistical evidence of "reliability" between diagnosticians that scientific 
legitimacy has been imputed for the new paradigm and its diagnostic models.
Many years ago, Szasz proposed that the concept of mental illness undermines the
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principle of personal responsibility, inviting the treatment of individuals as "irresponsible 
p a t i e n t s a n d  it may argued that the development of "objectively" determined 
and "reliable" diagnostic models within the biological paradigm reinforces this 
proposition: the individual is not held to be responsible for the "disease" but its control 
is abdicated to the profession. Moreover, with the professional imputation of "physical" 
causation, the potential for implying "misdiagnosis" or "inappropriate labelling" may be 
rendered more difficult for the laity, encouraging more acceptance of diagnoses which 
are, arguably, rendered less stigmatising. On the other hand, it was earlier proposed that 
it is by the successful development of preventive or therapeutic measures that the mark 
of disgrace is removed and in the absence of a "cure" stigma will not necessarily be 
diminished. However, the correlational diagnostic model implies legitimacy for ascribing 
diagnoses at an early or sub-threshold stage of the disease, an expansionary potential will 
that will be realised with general acceptance of the scientific validity of the paradigm.
Guimon argues that "changes in psychiatric fashion in the U.S.A. have had 
international impact"."^"'™"' i^ 89p33 However, in 1974 Spitzer compared data from several 
studies which showed mean rates of agreement between psychiatrists in arriving at a 
diagnosis for some eighteen different disorders, ranging from a low of 0.24 to a high of
0.77. In particular there were "strikingly large diagnostic differences" between 
psychiatrists of different nationalities, American doctors having much higher rates of 
detection of "psychopathology" ^^74 p344-5 i3 Uniform and therefore higher rates
Videotape recordings of a small number of psychiatric interviews shown to a large 
number of British, Canadian and American psychiatrists elicited in one case a diagnosis of 
"schizophrenia" from 2 percent of British psychiatrists compared with 69 percent in the United
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of diagnosis of mental disorders might be predicted from international use of the DSM-III 
and its "objective" diagnostic criteria but as demonstrated by Guimon and Lipowski, 
there is resistance to the underlying assumptions of the biological paradigm and its 
therapeutic implications by some foreign psychiatrists. On the other hand their critiques 
relate largely to "psychogenic" and not "organic" disorders, and intuitively it might be 
assumed that increased rates of diagnosis, deriving in part from early "detection" would 
be among those "discredited" both by the "negative stereotyping" of old 
1993p308 the highest prevalence of stigmatising "organic disease", i.e. "dementia" for 
which a new model was also formulated in DSM-III.
Dementia: the new diagnostic paradigm and its differential diagnosis
In the DSM-III, "senile dementia" was redefined as "dementia", of which "primary 
degenerative dementia of the Alzheimer type is the most common", and was categorised 
as an "organic mental disorder" rather than "psychosis associated with organic brain 
syndromes" as in the DSM-II.’'^ '^^ '"’ i96Sp24 extensive description of the predominant 
features of the condition was given which were summarised as specific "diagnostic 
criteria" but the definition in the narrative description and the primary criterion were 
essentially the same, i.e. "a loss of intellectual abilities of sufficient severity to interfere 
with social and occupational functioning". The other criteria were "memory impairment" 
and at least one other identifiable "symptom" from a list which included "impaired 
judgment" and "personality change" together with "disturbances of higher cortical 
function" as determined by activities including "constructional difficulty" or items that
States and an intermediate percentage in Canada. 1974 p34s
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Table 3.1
DSM-in Criteria for Dementia
A. A loss of intellectual abilities of sufficient severity to interfere with social or
occupational functioning.
B. Memory impairment
C. At least one of the following:
1. Impairment of abstract thinking as manifested by concrete interpretation of 
proverbs, inability to find similarities and differences between related words,
difficulty in defining words and concepts, and other similar tasks.
2. Impaired judgement
3. Other disturbances of higher cortical function, such as aphasia (disorder of 
language due to brain dysfunction), apraxia (inability to carry out motor activities 
despite intact comprehension and motor function), agnosia (failure to recognise or 
identify objects despite intact sensory function), "constructional difficulty" (e.g. 
inability to copy three-dimensional figures, assemble blocks, or arrange sticks in 
specific designs)
4. Personality change, i.e. alteration or accentuation of premorbid traits
DSM-m, 1980 p i l l
may be defined as "puzzle solving"i9sopio7- in
Although narrative descriptions of senile dementia had remained largely unchanged 
from Kraepelin’s 1906 classification until 1980, and even though the newly constructed 
DSM-III dementia model was included in "inter-rater reliability" studies conducted prior 
to publication of the manual,^^ '^^ '^ the definition of dementia and the diagnostic 
model became subject to "modification" within seven years with the publication of the 
DSM-III-R. By 1987, a "loss of intellectual abilities of sufficient severity to interfere
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with social and occupational functioning" was no longer the primary criterion for 
diagnosis of "dementia". The primary "symptoms" became: "demonstrable evidence 
of impairment in short and long-term memory" and one from the previous list which 
included "higher cortical function" items including "constructional difficulty". A third 
criterion was the specification that the first two items should interfere "significantly" with 
"work, usual social activities or relationships with others". In addition, sub-categories 
were introduced for classifying evidence of dementia as "mild, moderate or severe", in 
what may be interpreted as the imputation of a correlation between the level of 
objectively determined "impairment" and pathological changes in the brain (see Figure 
3  2 )  d s m - i i ir ,  1987 p i l l  both the DSM-III and DSM-III-R "physical" diagnostic criteria 
were also specified, i.e. "evidence from the history, physical examination, or laboratory 
tests of a specific organic factor that is aetiologically related to the disturbance". In the 
absence of such evidence, however, "an organic factor necessary for the development of 
the syndrome can be p r e s u m e d pi 1 2 .d s m -iiir ,  i9 8 ? p io 7
Guimon, in his critique of the DSM-III models argues that "psychiatric diagnosis and 
classification involves a loss of information, the magnitude of which is determined by the 
use to which the diagnosis is put and the assumptions and theoretical orientation of the 
clinicians involved in the e x e r c i s e " 1^ 89pss qjj other hand, while rejecting the 
potential for relating "objective" assessments of "psycho-pathological" phenomena to 
underlying physical disease processes does not reject the underlying assumptions of the 
model as they relate to mental disorders classified as "o r g a n i c ( s e e  above). 
However, Berrios, another European psychiatrist expresses similar concerns with regard
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Table 3.2 
DSM-in-R Criteria for Dementia
A. Demonstrable evidence of impairment in short- and long-term memory. An 
individual is unable to leam new information, or to remember things well-known 
in the past, such as birthdates or addresses.
B. At least one of the following:
1. Impairment in abstract thinking, as shown by inability to find similarities 
and differences between related words, and difficulty in defining words and 
concepts.
2. Impaired judgement, as indicated by inability to plan or cope with
financial, family or other issues.
3. Other disturbances of higher cortical function, such as aphasia (disorder of
language); apraxia (inability to carry out motor activities despite intact 
motor function); agnosia (failure to recognise or identify objects despite 
intact sensory function); "constructional difficulty" (e.g. inability to copy 
three-dimensional figures).
4. Personality change, i.e. alteration or accentuation of premorbid traits.
C. The disturbance in A and B significantly interferes with work or usual social 
activities or relationships with others.
Criteria for severity of Dementia:
Mild: Work or social activities are significantly impaired but capacity for 
independent living remains with adequate personal hygiene and relatively intact 
judgment.
Moderate: Independent living is hazardous and some degree of supervision is 
necessary.
Severe: Activities of daily living are so impaired that continual supervision is 
required, e.g. unable to maintain minimal personal hygiene.
DSMHI-R, 1987 pl07
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to the DSM-III model for "dementia" and in particular its DSM-III-R modification, 
perceiving it to be narrowly focussed and lacking power to discriminate between 
dementia and other mental disorders of old age.
Those relatively few psychiatrists who have studied the mental health of the elderly 
during the past thirty to forty years consistently found "depression" or "affective 
disorders" to be the most prevalent diagnosis, with an onset often associated with 
physical illness and bereavement, both of which have a high incidence in late life.^°*
al, 1952 p79, Kay et al, 1964 pl50, Gurland, 1982 pi 1-26 Copeland et al, 1987 p468 F u r t h e r m o r e ,  d e p r e S S iO U  i u  t h e
elderly has been found to present as "pseudodementia" with evidence of difficulty 
concentrating, memory loss, self-neglect, and psychomotor retardation or agitation, signs 
and symptoms which are also characteristic of dementing disease.^®* 1^52 p6s-9, Roth, 1975 
p8o-i. Blazer, 1993 pi65-6 jjj addition, and closely related to the prevalence of chronic illness 
among older people is multiple medication use, both prescribed and non-prescribed, 
which may induce pseudodementia as well as other "neuro-psychiatric" phenomena 
including mild states of "delirium "or clouding of consciousness.i979p69-7s,Biazer, i98s
Berrios argues that the new model which defines dementia "within a very narrow 
cognitive compass" cannot discriminate reliably in "cross-sectional diagnosis" between 
"true dementia and its behavioural phenocopies, e.g. depressive pseudodementia, quiet 
delirium etc. " thereby undermining the complexity of the diagnostic process.
He proposes that dementia is characterised by "major disintegration of psychological 
organisation" which is "likely to involve systems such as perception, motility.
Delirium is further discussed in Chapter 5.
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personality, emotional experience and volition". Furthermore, like Kitwood who 
suggests that deleterious effects may be engendered by a "malignant social psychology" 
towards those with dementia, '^ '^ °^° '^ Berrios does not discount "psychodynamic" 
influences in its aetiology. He argues, however, that "personality" and other symptoms 
which were, historically, "part of the definition of dementia" are "complex and difficult 
to operationalise" and that an underlying rationale for the DSM-III and DSM-III-R was 
the development of "diagnostic instruments" for research purposes.
However, instruments had been developed by others who sought both to take account of 
the multidimensional nature of the dementia syndrome and to distinguish it from other 
mental disorders. For example, when Blessed compared "quantitative measures" with 
post-mortem findings in subjects with and without evidence of senile dementia the 
Dementia Scale developed for the study consisted not merely of items related to 
intellectual functioning, "memory" and "concentration", but also "performance of 
everyday activities", and changes in "habits", "personality" and "interests" 
p808-9 addition, the Geriatric Mental State Schedule (GMS), developed in the 1970s 
covers symptoms of all psychiatric conditions prevalent in old age and seeks information 
on physical illness, with attention to "hearing" and "disabilities of speech and vision" 
which may confound the reliability of diagnoses in the elderly 
Furthermore, the GMS was used in the development of AGECAT, a computerised 
diagnostic system designed to assist in epidemiological r e s e a r c h , ^  a
purpose for which it has been e m p l o y p4664?3, Blessed et ai, i99ipi93-8
Therefore it may be argued that others had addressed the problem of achieving
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greater reliability in psychiatric diagnosis in old age while acknowledging the 
complexities of the process. On the other hand, it may also be argued that none of the 
above instruments meet standards for total scientific "objectivity”: changes in
"personality”, "habits” etc. in the Blessed Dementia Scale are reported by a relative or 
other informant; the GMS is a ”semi-structured” psychiatric interview copeiandetai. i9?6p439 
and AGECAT requires ranking of symptoms by the interviewer for sorting by computer 
into diagnostic " c l u s t e r s ^^ 7^p46? DSM-III-R model, described by Berrios as 
the "cognitive paradigm" for dementia, in which the primary, but subjectively 
determined, DSM-III diagnostic criterion, i.e. a loss of intellectual abilities of sufficient 
severity to interfere with social or occupational functioning, was displaced by "memory 
impairment", may be perceived as an attempt to enhance "reliability". However, it may 
also be interpreted as a retrospective legitimation for the instrument adopted to determine 
the prevalence of "organic" mental disorders in a major epidemiological study undertaken 
by American psychiatry in which the DSM-III diagnostic models were "operationalised”. 
The National Institute of Mental Health and quantitative legitimacy
Guimon, in his critique of what he perceived to be a "Neokraepelinian biological 
paradigm" argued that in view of the "excessive success" achieved by a small group who 
have a high proportion of citations in the literature, there would seem to exist an 
"Invisible College" who, through their political power facilitate views and certain 
t r e n d s I t  may be proposed that insofar as it exists the "college" comprises 
leaders of the mutually supporting institutions of the American Psychiatric Association 
(A?A) and the National Institute of Mental Health (NIMH) deriving power both from
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professional authority and from resources allocated to psychiatry via the national 
Institutes of Health, the "national medical research enterprise " 1972 p2i6 ^^lich
enable the specialty to document the reality of its diagnostic constructs in epidemiological 
studies, the results of which, when disseminated, may serve to reinforce their perceived 
validity and that of the paradigm within which they were conceived.
The leaders of the APA observed that the rationale for compiling the first Diagnostic 
and Statistical Manual of Mental Disorders (DSM) was the inadequacy of the existing 
nomenclature of mental illness, "developed primarily for the needs and caseloads of 
public mental h o s p i t a l s 1952pv-vü above). However, Starr argues that psychiatry 
"emerged from World War II with an enhanced public image" deriving from: the 
rejection of more than 1 million men for military service "because of mental and 
neurological disorders"; the diagnosis of 850,000 "psycho-neurotic cases" during the 2nd 
World War; and "unexpected success in the treatment of psychiatric patients 
Furthermore, "these statistics (were presented) as measures of America’s great unmet 
need for psychiatric services" in support of the Mental Health Act, 1946 which founded 
the National Institute of Mental Health (NIMH).^^' It may therefore be
The introduction to the DSM acknowledges that the diagnoses assigned to military 
recruits were "specifically not designed for 90% of the cases handled" and that "minor 
personality disturbances" had to be "classified as "psychopathic personality" and the "’psycho­
neurotic label’ had to be applied to men reacting briefly with neurotic symptoms to considerable 
stress", the latter, arguably, accounting for the "unexpected success" in recovery rates.
Szasz in a work on the "manufacture of madness" discussed the influence of William C. 
Menninger, chief psychiatrist for the military during the 2nd World War, noting that nearly 2 
million out of 15 million individuals were rejected for military service and that 37 percent of all 
medical discharges from the armed services were "on grounds of neuropsychiatrie disability". 
He argued that "if a psychiatrist’s greamess is measured by the number of people he ’diagnoses’ 
as mentally ill then William Menninger was a very great psychiatrist indeed.
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proposed that "scientific” legitimacy was derived from "statistics" and that numerical data 
gathering was subsequently institutionalised by American psychiatry in the title of its 
"diagnostic and statistical manual" and in the early establishment of the "biometrics 
branch" at the p* However, as previously described, prior to the
publication of the DSM-III there were no "defined criteria" for the statistical evidence 
collected.
In 1980, the year in which the DSM-III was published, the National Institute of 
Mental Health (NIMH) funded the Epidemiologic Catchment Area Study (ECA), a survey 
of approximately 20,000 individuals in five cities in the United States, conducted to 
determine the lifetime and current prevalence of mental disorders, both "treated and 
untreated". The conditions detected by the questionnaire assessment instrument employed 
in the study, i.e. the "Diagnostic Interview Schedule" (DIS), were those which had 
"evolved into the official nomenclature of the D S M - I I I T h e  DIS did "not 
attempt to cover all 122 adult diagnoses in DSM-III". For example, "disorders difficult
to identify in the absence of a medical history or examination were omitted
1991 pi3 Given the problems in distinguishing between dementia as a psychiatric diagnosis 
in the elderly and its "behavioural phenocopies ", and given the high
prevalence of chronic physical conditions in old age and the effects of medications taken 
for them, intuitively it might be assumed that dementia or related conditions would be 
excluded from the DIS. However, "the EGA investigators felt it important to consider 
organic mental disorders" and to this end "cognitive impairment" was considered "the 
closest approximation".°“ '®'“ ^’ Furthermore, in contrast with the "yes/no"
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answers elicited to determine whether respondents had experienced symptoms of other 
DSM-III mental disorders, participants were asked to respond to a series of "mental 
tests".
Senile dementia, arguably a prototypical organic mental disorder, had appeared in 
the nomenclature of mental diseases from the time of Kraepelin (see above). However, 
although the National Institute of Mental Health (NIMH) was established in 1946, it was 
not until after the condition, redefined as Alzheimer’s disease, had been adopted by the 
National Institute on Aging as its own research focus that a Mental Disorders of Ageing 
Research Branch was established by the NIMH. The DSM-III model for "dementia", its 
operationalisation in mental testing in the EC A study, and the interest in research into 
mental disorders in old age may therefore be interpreted in the context of the attempt by 
American psychiatry to achieve legitimacy for the "objective" correlational diagnostic 
model conceived within the "biological paradigm" for mental disorders, but also of the 
resources allocated by the U.S. Congress to the biomedical coimnunity for the 
investigation of a condition disregarded by the specialty within whose ambit it had fallen. 
On the other hand, the diagnostic mental testing model adopted for the detection of senile 
dementia and other organic disorders on behalf of its own research activities and those 
of other medical specialties and disciplines was one which had been largely rejected by 
psychology, the social science within which it had been conceived and elaborated.
115
Chapter 4
THE MENTAL TESTING ENTERPRISE 
"Mental tests" and the legitimating "paradigms of inquiry"
In 1884 Francis Gallon (1822-1911) invited visitors to the International Health 
Exhibition at the South Kensington Museum to pay threepence to enter the 
"Anthropometric Laboratory". Skull measurements, as a proxy for brain size, were 
taken, and entrants were asked to subject themselves to a series of tests of memory, 
reaction time and sensory acuity. These assessments conducted on "established 
principles" were designed to support the theory of "natural ability", based upon a 
perceived association between the "efficiency" of the central nervous system and 
"intelligence". More than nine thousand men and women were sufficiently intrigued to 
pay for these first large-scale "mental tests" . Gallon acknowledged the 
limitations of these observations as indices of "intelligence", describing them as designed 
to "obtain a general knowledge of the capacities of man by sinking shafts, as it were, at 
a few critical points".^
In spite of the inability of Gallon or others including Alfred Binet (1857-1911) in 
France and Lewis Terman (1877-1956) in the United States, described by Fancher as "the 
intelligence men", to arrive at a consistent definition of the concept they were seeking 
to quantify, "mental tests" were institutionalised within state educational systems over the 
next decades, and 1.75 million conscripts to the United States Army for the First World
 ^ From Gallon’s appendix to: Cattell J.M. Mental tests and measurements. Mind 15:373- 
81, 1890.
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War were subjected to and classified by such a s s e s s m e n t s . ppi 17-49, Kevies. i968p565-si 
In response to the success of an international enterprise which included not only "the 
whole American army" but his own testing of 30,000 candidates for the Civil Service in 
Britain, Charles Spearman (1863-1945), a disciple of Galton, wrote in 1923: "signs are 
not lacking that, before many years, the measuring will have been extended to the entire 
civilized population of the earth, and perhaps to much even of the uncivilized
p2
Foucault, in his work ''Surveiller et punir" argued that "the growth of a capitalist 
economy gave rise to the specific modality of disciplinary power, whose general 
formulas, techniques of submitting forces and bodies, in short ’political anatomy’ could 
be operated in the most diverse political regimes, apparatuses and institutions
At one extreme of Foucault’s conceptualisation of a "great carceral continuum" is 
the "enclosed institution" as represented by the prison or "house of correction" and by 
the insane asylum. At the centre lies the "means of correct training" as embodied in the 
military, but extending to the school and hospital, with the disciplinary power of 
"hierarchical observation, normalising judgement and .... the examination.^°“““*‘’ 1979pis4 
At the other extreme is "panopticism",^ a "more subtle discipline of generalised 
surveillance outside the formally egalitarian juridical framework, but existing in the 
"systems of micro-power that are essentially non-egalitarian and asymmetrical that we
2 Jeremy Bentham, in a series of letters published in 1791, devised the principles of the 
"Panopticon" as a means of improving prison discipline. Although proposed as an architectural 
structure, Foucault perceived an analogy between the efficiency and inescapability of "panoptic" 
surveillance and the non-institutional disciplinary systems and methods of the "human 
sciences " 1979 P195-205
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call the disciplines". Foucault argues that the methods developed within the disciplinary 
technologies, i.e. the "tests, interviews, interrogations and consultations" became the 
"methodology for the empirical sciences". He further argues that in adapting these 
technologies to the sciences of clinical medicine, psychiatry, psychology, criminology, 
education etc. the mechanism of "objectification could become the instrument of 
subjection", with mutual reinforcement between the "formation of knowledge and the 
increase of power
Scull endorses Foucault’s insight into the relationship between power and knowledge, 
and into the systems of control which may derive from ostensibly "benevolent" 
interventions but argues that Foucault offers no "systematic" discussion of the political 
or economic context in which the "disciplinary technologies" were constructed.^"' ^^®9pi4- 
Scull posits that a central achievement of industrialisation was the imposition upon the 
workforce of a system of domination based upon the internalisation of new attitudes and 
responses in the promotion of self-discipline. He further argues that from the success 
of this "form of compulsion" evolved a perception that the character of the workforce 
was no longer "fixed", but was "plastic and amenable to improvement through 
appropriate management and training" in factories, schools, prisons, and other 
"structurally similar techniques of social discipline".^™"' It may therefore be
argued that the "systems of micro-power" and "objectification" were conceived within 
the paradigm of classical economic theory with its rationalist conception of the social 
order and focus on the individual as the only significant unit of analysis.^’’”™' It 
may be further argued that the institutions of "social discipline", rather than developing
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methods of objectification and surveillance, became "laboratories" for the employment 
of techniques constructed by the "human sciences" within a positivist model of human 
intellect and social behaviour compatible with political economy but with implications 
beyond "appropriate management and training".
Berger and Luckmann posit that "the relationship between ideas and their sustaining
social processes is always a dialectical one ....... theories are concocted to legitimate
existing social institutions and social institutions are changed in order to bring them into 
conformity with existing theor i esLuckmann.  i966 pizs T^ey also posit that any 
"significant theme (which) spans spheres of reality may be defined as a symbol, and the 
linguistic mode by which such transcendance is achieved may be called symbolic 
language" with the potential for construction of "immense edifices of symbolic 
representation that appear to tower over the reality of everyday l i f e l u c k ma n n ,  i966p4o 
It may be proposed that in the mid-19th century a linguistic edifice deriving from the 
"symbol system" of "science" was constructed upon the Darwinian concept of "natural 
selection", i.e. "survival of the fittest implies multiplication of the f i t t e s t " I t  may be 
further proposed that this linguistic construct became not merely an "objectively real 
element in everyday life" if not a "doctrine (which) becomes an ideology",®®^ ®"*
1966 pi24 that Herbert Spencer articulated a biological paradigm for human society 
already implicit in the evolving social sciences which legitimated the attribution of
 ^ Charles Darwin (1809-1882) published his treatise "On the Origin of Species by Natural 
Selection" in 1859. In 1865 Herbert Spencer (1820-1903) wrote in "The Principles of Biology": 
"This survival of the fittest which I have here sought to express in mechanical terms is that 
which Mr Darwin has called ’natural selection’ or the preservation of favoured races in the
struggle for life" Herbea Spencer, 1865 Chapter 12. p3
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inequality in social institutions to physical or "hereditary" differences between 
individuals. At the same time, based upon a "medical" model, it afforded a rationale for 
interventions when based upon "scientific" evidence produced by techniques for 
identifying both the "fittest" and the "unfit".
Berger and Luckmann, in describing "ideology" as "a definition of reality attached 
to a concrete power interest", proposed that "the distinctiveness of ideology is that the 
same overall universe is interpreted in different ways, depending on concrete vested 
interests within the society in question". ^ Luckmann. i966pi24 pj-om this perspective it may 
be argued that many different individuals and groups were accommodated by and co­
opted in support of the mutually reinforcing ideologies of laissez faire capitalism and the 
19th century biological paradigm from which derived the "mental testing enterprise". 
These included philosophers contemplating the scientific method of empirical research 
in relation to human society; reformers with a Benthamite vision of "statistics" as the 
"science of social r e f o r m m a t h e m a t i c i a n s  who applied their skills to 
advancing techniques for evaluating quantitative data, and researchers in "individual 
psychology" such as Alfred Binet whose interest in age-specific mental testing originated 
in observing the development of his own children.^ ^^ ^^ "^ '
In 1860, five years before Spencer’s treatise and twenty years before Galton began
The Sixth Annual Report of the Council of the Journal of the Statistical Society of 
London, 1840 contains the following passage:
"By this cultivation of statistics of all sorts only can we arrive at a knowledge of the 
physiology of societies, and comprehend the paroxysms of disease which they sometimes exhibit 
in a state of violence, or the exhilaration of health, which displays itself in time of peace. 
Empirical treatment of symptoms, without this knowledge, must be as vain in its effects upon 
the body politic as upon the human f r a m e 1979p2o
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to "sink shafts" to measure the "capacities of man", it was proposed by the British 
delegate to the International Statistics Congress that an effort be made "to measure the 
population (of European countries) collecting data not only on stature, weight and 
strength, but on intelligence" /  The speaker. Dr. William Farr, superintendent of the 
Statistical Department of the General Register Office for forty years and a pioneer in the 
use of epidemiological data to achieve sanitary reforms was concerned with the "racial" 
consequences of his work in increasing the potential survival of the "unfit" a definition 
of reality promoted as eugenic science by Galton.^^‘“’  ^ It may be argued,
however, that while seeking to limit state intervention, the extensive "anthropometry" 
advocated by Farr could be introduced only via publicly financed institutions, ie. 
Foucault’s "means of correct t r a i n i n g " 1979 pis4 consequence it was with the 
institutionalisation of state education that legitimation was achieved by psychologists for 
applying the technologies of objectification and classification to "intelligence", from 
which evidence could be derived in support of "benevolent" interventions for "co-optative 
control" of those determined to be the "fittest" and the exercise of "exclusionary control" 
over the " u n f i t O n  the other hand, in spite of the expansionary ambition of Spearman
 ^ William Farr was the leading British delegate to the International Statistical Congress 
which held nine sessions in various European capitals between 1853 and 1876.^ ^^ ®’^’
 ^ Francis Galton founded the Eugenics Society and in 1904 established a chair in Eugenics 
at University College, London.^ *^®*’’
'' There is evidence that in Germany, France, Britain and individual states in the U.S., 
legislation was passed to "discover" all mentally retarded c h i l d r e n . I n  Britain the 
Mental Deficiency Act of 1913 laid upon the local authorities the duty of documenting all 
mentally defective children in their areas between the ages of seven and sixteen. This resulted 
in rates ranging from 0.73 to 16.14 per 1000 children.^ "^^®"®' The "exclusionary control" 
exerted over such children ranged from segregation in special schools to commitment to insane
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for "measuring" the "population of the e a r t h " , s o c i a l  scientists did not achieve 
sustained or universal legitimacy for quantifying the concept in the adult population. In 
in the past fifteen years, however, a mental testing enterprise has been constructed within 
the Neokraepelinian biological paradigm for mental disorders (see Chapter 3) which has, 
realised if not exceeded the expansionary anthropometric ambitions of Farr in the 19th 
century and Spearman, his colleagues and mentors in the early 20th century (see below).
Within the 19th century social-Darwinian biological paradigm, it was the 
"intelligence" of youth, a concept which was arguably synonymous with "rationality"; 
the perceived correlation of this construct with "natural ability", and its cumulative 
impact on the competitive equilibrium of the free market which legitimated the activities 
of the "intelligence men". In the late 20th century, however, it is the "problem of 
ageing" which confronts the capitalist economies (see Chapter 1), a perceived threat 
which has, it may be proposed, served to promote universal acceptance of the model for 
dementia formulated by American psychiatry within the biological paradigm for "mental 
disorders", and which has legitimated "panoptic surveillance" of a different demographic 
group, i.e. the elderly. On the other hand, the "methodology of the empirical sciences" 
which was developed within the earlier enterprise has been appropriated in generating 
data on "intelligence" in old age, redefined as "cognition". This new enterprise is in turn 
is based on a model which is now imbued with the diagnostic authority of medicine, but
asylums. Furthermore several states in the U.S. passed laws for involuntary sterilisation of the
"feeble minded" Sickens, 196S pZl. Fancher, 1985 p ll4
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which had been largely rejected with the elaboration of knowledge by psychology, the 
human science within which "mental testing" was first conceived and "operationalised". 
Professional autonomy and "applied" psychology
Freidson argues that "a profession attains and maintains its position by virtue of the 
protection and patronage of some elite segment of society which has been persuaded that 
there is some special value in its work. Its position is thus secured by the political and 
economic influence of the elite which sponsors it - an influence that drives competing 
occupations out of the same area of work, that discourages others by virtue of the 
competitive advantages conferred on the chosen occupation, and that requires still others 
to be subordinated to the profession". However, "if a profession’s work comes to have 
little relationship to the knowledge and values of its society it may have difficulty 
surviving. The profession’s privileged position is given by, not seized from society, and 
it may be allowed to lapse or may even be taken away". Freidson also distinguishes 
between those which he describes as the "consulting or practicing professions" and the 
"scholarly or learned professions". He argues that "unlike science and scholarship which 
create and elaborate the formal knowledge of a civilisation, practicing professions have 
the task of applying that knowledge to everyday life" and must therefore gain the 
confidence of a "lay clientel" in order to survive. He further argues that in order to 
maintain their autonomous position in society some linkage must be sustained between 
the work of practicing professions and that which "the layman considers desirable and 
a p p r o p r i a t e B a s e d  upon this argument it may be proposed that 
"intelligence psychology" achieved a brief period of "autonomy" as a consulting
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profession but that by failing to gain the confidence of the laity for extending its 
measuring beyond childhood its privileged position was "allowed to lapse".
Pickens, discussing the "progressive movement" in the United States in the early 20th 
century, one that promoted "social science" within the biological and eugenicist paradigm 
as a guide to "reform matters", argues that its proponents "had tremendous influence 
upon American social, political and academic life".^ '"^ "^ '^ It may therefore be
posited that legitimacy for mental testing of U.S. Army recruits in 1917, in another 
Foucaultian institution for "correct training", derived from the authority accorded 
"intelligence" practitioners under the movement’s sponsorship. Furthermore the data 
generated was successfully employed in "reform matters", i.e. in support of 
"exclusionary control" legislation.* On the other hand, Kevles documents a lack of 
congruence between the "knowledge and values" of the military and the activities of the 
"mental meddlers" whose contemporary critics argued that the army had been made "a 
laboratory for their own p u r p o s e s p 5 ? 4  9 Furthermore, the results of the
* The 1917 U.S. Army tests were conducted under the direction of Robert Yerkes (1876- 
1956) chairman of the American Psychological Association who argued that "psychology has 
achieved a position which will enable it to substantially help to win the war and shorten the 
necessary period of conflict".
The results of employing "scientific methods", to test both English and non-English speaking 
conscripts, literate and illiterate, were used as evidence of the low "native intelligence" of recent 
immigrants from Eastern European and Mediterranean countries. In the 1924 Immigration Act 
the U.S. Congress set minimal quotas for residents of these countries to enter the United States 
in order to prevent a further lowering in "national mean int e l l i gencei 985pi 28
 ^ Kevles in a paper on "psychologists and the military in World War 1" notes that a much 
less ambitious psychology project was also legitimated in a scheme to assist in the "selection of 
officers by rating personality t r a i t s T h i s  was evaluated as successful and the 
Committee on the Classification of Personnel, was incorporated into the military organisation
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enterprise, which indicated that "the average soldier was nearly a moron" 
attracted critical evaluation both from the "lay" public and from social scientists on both 
sides of the At l a n t i c . I t  may therefore be proposed that the "intelligence men" lost 
their independence as a "practicing profession" in failing to convince the layman that 
extending the enterprise to the general adult population was "desirable and appropriate", 
and while psychology continued and diversified as an academic discipline with competing 
schools or paradigms of inquiry, applied "intelligence psychology" came largely under 
the sponsorship of medicine and the specialty with which it had shared a congruent 
organic or biological model of mental functioning, i.e. psychiatry.
In 1939 David Wechsler (1896-1981) published the first edition of the Wechsler 
Adult Intelligence Scale (WAJS), a test battery that is still in use.^^* i983 p24i.chaseetai. i984 
pi244-7 jjg noted in the narrative that the medical profession had been inclined to restrict 
the psychologist to "apersonal psychometrics", as in the group testing of school children. 
His role as chief psychologist in the psychiatric division of a New York teaching hospital
at the end of the War whereas the intelligence testing enterprise was abol i shed. i968 p5?9
Fancher cites the example of a series of articles written by Walter Lippman, a 
distinguished journalist, who proposed that the standards applied to the army tests must have 
been "ludicrously inappropriate" . In a lecture given at the London School of 
Economics in 1923 on "The measurement of progress in public health", Arthur Newsholme 
argued that "assuming the drafted men are a fair sample of the entire (American) population of 
approximately 100 million (the results) justify scepticism as to the significance of the tests 
employed in this gigantic series
" William Stem (1871-1938), writing on the "psychological methods of testing intelligence" 
in 1914 argued that "adult abnormal individuals form the chief material of the psychiatrists" who 
had devised "whole series or systems of examinations (but) by far the greater portion of them 
take on the character of questions and qualitative tests rather than that of quantitatively gradable 
tests". In consequence, "physicians turn to psychologists to secure normal series for the various 
psychiatrical tests of intelligence
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was that of "intelligence diagnosis" from the results of which he listed WAIS scores 
associated with different specific mental disorders. However, he also observed that 
"even more enlightened psychiatrists look upon an intelligence examination as they do 
upon a (blood) test; when an I.Q. does not come up to expectations they feel privileged 
to disregard i939p4s-9 j g applied "intelligence" psychology had become a
"paramedical occupation".
Medicine, "paramedical occupations" and the "scholarly professions"
As previously discussed, Paul Starr, in his treatise on the "social transformation of 
American medicine" argued that medicine has achieved an unequalled position in the 
social structure combining "broad cultural authority, economic power and political 
influence", and that its special claim to authority was based in part upon its "bonds with 
modem science" and the privileged status of scientific knowledge in the hierarchy of 
b e l i e f " , ( s e e  Chapter 1). Similarly, Freidson posited that "medicine’s position 
today is akin to that of state religions yesterday" and that this status derived both from 
a "secure and practical technology", which had been essential to achieving the confidence 
of the lay clientel, and from "public belief" in the "scientific foundation" of medical 
p r a c t i c e . j j g  argued that such legitimation had enabled medicine to extend 
its jurisdiction beyond any "capacity to cure" not merely into those pursuits he defined 
as "moral entrepreneurship", i.e. seeking out that to which it has assigned the social
In each edition of the WAIS, Wechsler published test scores for "normal" subjects and 
for those with a changing nomenclature of mental disorders. In 1941 these included 
"schizophrenia", "adolescent sociopaths", "sex delinquency", "neurotics" and "mental 
d e f e c t i v e s I n  1958 "sex delinquency" had disappeared but "anxiety states" were 
introduced.
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meaning of "deviancy" or " illness (see Chapters 2 & 3) but also to
control over groups defined as the "paramedical occupations"
Freidson proposes that "in a way unparalleled in any other industry, the physician 
controls and influences his field and all who venture near it. Whereas the division of 
labour in non-professionalised fields is ordered by historical accident, economic and 
political power, competition and purely functional inter-dependence, the division of 
labour surrounding the highly professionalised activity of healing is ordered by the 
politically supported dominant profession. " On the other hand, "the services of many
other occupations are useful to the physician even if dangerous to his monopoly.
The solution to the problem is not, as may be the case with direct competitors, to drive 
them out of practice but rather to promote state control over those occupations so that 
medicine may supervise or direct their a c t i v i t i e s p 4 ? - 9  may be argued, 
however, that the power of medicine extends beyond the "paramedical occupations" 
which may be "useful to the physician" and are subject to licensure, e.g. "clinical 
psychologists", to include members of the nominally independent "scholarly or learned" 
professions who are recruited in support of the "national medical research enterprise", 
the resources and agenda of which are controlled by the dominant profession.
Earlier in this discussion it was proposed that medicine had successfully restricted 
the allocation of resources to the intra-mural programme pursued primarily by 
biochemists, bacteriologists etc. within the National Institutes of Health (NIK). This was 
based on the argument that basic research is pursued over the longer term with 
unpredictable results, whereas more immediate benefits to society derive from clinical
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investigations of new technologies for treatment of established disease, the research focus 
of medical school faculty members (see Chapter 1). It was further proposed that this 
argument was constructed not merely in the interests of academic entrepreneurialism, but 
to limit the power of the NIH as a government agency, and to reduce potential threats 
to professional autonomy or economic self-interest arising from new discoveries and their 
dissemination as "public goods". In contrast, opportunities for social scientists to 
participate in "biomedical" research have expanded in recent years both within the NIH 
and in extra-mural studies but critics argue that these have been narrowly focussed.
In 1988 the President of the Gerontological Society of America, a basic scientists, 
argued that a progressively increasing share of the budget of the National Institute on 
Aging (NIA) with its multi-disciplinary mandate had been devoted to "diseases of the 
elderly" at the expense of "research on biological, behavioural and social phenomena that 
are unrelated to d i s e a s e ( s e e  Chapter 2). Estes and Binney in a paper 
entitled the "biomedicalisation of ageing", similarly argued that the NIA research agenda 
has been "usurped" by medicine and that where resources are allocated for social science 
research those disciplines which are "quantitative" and "positivist" are favoured over 
those which are "qualitative" or focused on "system level problems".^^*®*""®^’
It may be proposed, however, that the quantitative sciences of "biostatistics", 
epidemiology and demography are favoured not merely in research sponsored by the NIA 
but also by the National Institute of Mental Health on behalf of psychiatry the medical 
specialty which has adopted an "increasing reliance on data in the understanding of 
mental disorders" i980 pi Chapter 3). In consequence these same disciplines
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have been employed in the new "mental testing enterprise" legitimated by psychiatry in 
the search for senile dementia redefined as Alzheimer’s disease, the pursuit of which by 
the NIA has been perceived by Adelman as the "Alzheimerisation of ageing
It may therefore be argued that just as the medical profession controls, influences, 
and selectively employs the services of the "paramedical occupations" feeling "privileged 
to d i s r egar d^^^9p48- 9  extension to appropriate knowledge which is useful to 
it, it is similarly selective with regard to the "scholarly professions", rejecting those 
which are "qualitative" and therefore working within or elaborating paradigms of inquiry 
which may be inimical to its interests while embracing those whose members will serve 
as technicians in generating data within its own diagnostic parameters. It may be further 
argued that in the new mental testing enterprise the medical profession has appropriated 
the services of disciplines which employ the methodologies formulated in "proving" and 
"quantifying" the 19th century construct of "intelligence", while choosing to disregard 
the body knowledge that has since been elaborated by different schools of psychology, 
including both those subscribing to the paradigm of "learned behaviour" and the 
paramedical descendants of the "intelligence men" who came to reject the one­
dimensional concept of intellectual ability and its susceptibility to "psychometrics". 
Quantitative methodologies and the reification of constructs
It was earlier proposed that American psychiatry had derived legitimacy, as 
demonstrated by the passage of legislation to establish the National Institute of Mental 
Health in 1946, from the generation of "quantitative data" on its "successes" with the 
military, based in large part on the "inadequacy" of the nomenclature of mental disorders
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during the 2nd World War and the application of "insanity" labels to "men reacting 
briefly with neurotic symptoms to considerable stress" in the past twenty-five
years, however, psychiatry has focussed on more than simple tabulations of the number 
of subjectively determined or "qualitative" diagnoses by seeking to "standardise" its 
mental illness constructs in questionnaire instruments such as the Psychiatric Status 
Schedule (PSS),^^'^'' and in the formulation of "objective" diagnostic criteria as 
in the DSM-IIL Furthermore, it has sought to establish "reliability" for these 
instruments and diagnostic criteria by evaluating the results of their "operationalisation" 
by "pairs of clinicians making independent diagnostic judgments of patients" 
p^  Critics such as Guimon argue that the "objectification" of psychiatric diagnoses 
undertaken within the "biological" paradigm, which "holds that psychiatric disturbances 
are real illnesses", is invalid in that "psychopathological phenomena" are not susceptible 
to me a s u r e me n t , i ^ s 9 p33 as already discussed, such critics are sympathetic to the 
imputation of a correlational relationship between physical changes and objective 
quantitative measures for those mental disorders such as "dementia" which are defined 
as "organic" (see Chapter 3). However, it was the "method of correlation" which was 
formulated in support of the science of psychometrics by its proponents in the persons 
of Francis Galton and Karl Pearson (1857-1936),’^“ '^’'“’ and employed in
constructing the concept of "intelligence" as an objective reality.
Arthur Newsholme, in a 1923 discussion of the "measurement of progress in public 
health" in which he made specific reference to the U.S. army tests, (see Footnote 10) 
argued that "every step from a qualitative to a quantitative expression of facts, if
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accurate, is of high value" but there were "difficulties" in accepting "some of the 
inferences from social data advanced by the biometrical school of statistics". He 
regarded the "Galton-Pearson methods as a great advance in statistical science"/^ but 
argued that there is the "necessity of judging .... whether the ’significance’ of the co­
efficient of correlation is causal or merely accidental". He also proposed that "however 
interesting the mathematical manipulation of data may be as mathematics, data in the raw
mass ........  are not generally susceptible of any considerable amount of mathematical
ref inement". i923pi97-8
Spearman, in 1904, reviewing research which had failed to find a positive association 
between academic and physical performance, the latter determined by measures of 
"natural innate faculties" such as visual and auditory acuity, concluded that such failure 
was attributable to "attenuation", "constriction", "dilation", and "distortion", all of which 
represented some form of "measurement e r r o r ^ ^ a p 8 9 - 9 5  However, by formulating 
a "correction factor" for results derived from Pearson’s "method of correlation" he 
arrived at "the proof and measurement of association between two things", i.e. the 
relationship between "natural ability" and "intelligence" . This same 
formula, which resulted in at least one correlation coefficient greater than 1.0, was 
applied to his own research on "general intelligence: objectively determined and
m e a s u r e d m a y  therefore be posited that the biological, hereditary 
concept of intelligence was "reified" by the mathematical manipulation of data and by the
Newsholme also took note of "Mr J.M. Keynes destructive criticism" of the Galton- 
Pearson methods" ,Newsholme, 1923 pl97
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imputation of "causation" to the correlation coefficients derived therefrom. Furthermore 
the potential for operationalising the "objectively determined" concept and for making 
inferences based upon its quantification were also expanded by statistical refinement.
Binet's observation that age was a major predictor of intellectual "level" as 
determined by test performance in children became translated by William Stem into 
"mental age" a construct that was subsequently entered into the positivist formula for the 
"intelligence quotient"; I.Q .= Mental Age/Chronological Age) x 100.^^™"' 
However, Robert Yerkes, instigator of the U.S. army tests, found the concept of "mental 
age", which ceased to increase beyond the teenage years, and "the type of measurement 
which the Binet Scale yields (to be) amenable to statistical treatment only in a restricted 
way". By converting such test scores into a cumulative "point scale" Yerkes developed 
a method for establishing "norms or expected results", for age, sex, race, educational or 
social status. Thereafter, "in order to use the point scale profitably for a new race or 
social group it is necessary only to make a sufficient number of examinations to yield 
reliable norms. These immediately become standards of judgment".''^”*"®’
In his 1923 lecture, Newsholme argued that "statistics fulfil an indispensable part in 
social and medical studies" including serving as "a valuable means of investigation, 
especially in regard to the incidence and causation of controllable disease". On the other 
hand, his concerns lay not merely with inferences which may be drawn from spurious 
correlations and from data that have been "refined" but also with the "accurate definition 
of each unit" to be counted and the complexity of phenomena subject to statistical 
investigation and it may be argued that Newsholme’s concerns are as valid today as in
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1923, but the measuring techniques developed by the intelligence men in the early part 
of the 20th century, further refmed by the quantitative sciences, have been re-employed 
in establishing "standards of judgment" in a new "social group", i.e. the older 
population. On the other hand, the "unit" to be counted or quantified in their "mental 
tests" has been defined within the medical profession, i.e. by psychiatry, which has, 
arguably disregarded the later work of psychologists who elaborated on the complexity 
of intellectual functioning and of factors intervening in its "quantification". 
'’Intelligence" redefined as "cognition" and "neuro-psychology"
Writing in 1923 of the current successes of the mental testing enterprise Spearman 
proposed that "in the course of such a tremendous movement, the question could not but
arise with great urgency as to w hat is the nature of this ’intelligence’". He noted
that the "whole concept (of intelligence) - although among the most familiar in ordinary 
life - would seem to have been in systematic psychological treatises deliberately
i g n o r e d H i s  own "readily intelligible hypothesis w as  derivable from
physiology" and comprised a "general or quantitative factor", "that was taken, pending 
further information, to consist in something of the nature of an ’energy’ or ’power’ 
which serves in common the whole cortex, or possibly even the whole nervous system". 
This factor, i.e. "brain power",^^'^^"’ i985p9s "being evoked to explain the correlations that 
exist between even the most diverse sorts of cognitive performance", is "commonly 
written in inverted commas or replaced by the simple letter g ".spearman, 1923 ps
Wechsler in 1939 described Spearman’s "g" as the "basic prop of psychometrics", 
and he himself defined "intelligence" in this work as a "global capacity" composed of
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elements which are "qualitatively differentiable and quantitatively measurable
However, addressing the American Psychological Association in 1949 he proposed 
that Spearman was "in error" in "equating ’g’ with general intelligence", and in arguing 
that this was "the only independent factor". He posited that "intelligence tests, such as 
they are, contain not one but several independent factors which are all cognitive". There 
were, however, other independent factors or "residual components" in test scores 
including "conation", i.e. desire or motivation, factors which he cumulatively termed 
"personality component s^^^opso-ss  similarly, in an article published in the same 
year, a British psychiatrist and psychologist argued that total intelligence test scores were 
"at best a crude and often misleading measure of global intellectual performance" and 
"separate aspects of cognitive functioning are now reported on independently". 
Furthermore, "there is a growing recognition that what is tested, even with so-called tests 
of intelligence is not the subject’s intellectual functions isolated from the rest of his 
personality "
It may therefore be proposed that the "cognitive" model of mental testing was 
constructed upon the empirical observations of "intelligence psychologists" in the 
"clinical setting" as opposed to evidence produced in "apersonal" group 
p s y c h o m e t r i c s . I n  the new model various "cognitive functions" were 
measured by individual items within a battery of tests, the results of which were 
interpreted with caution in view of the contribution of independent unquantifiable factors 
such as "motivation" and "personality". On the other hand, a factor not discussed in 
either of the papers cited above, which is arguably intrinsic to "cognitive functions" and
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not independent of them, is learning experience and the knowledge derived therefrom.
Wechsler, while still subscribing to the "global capacity" theory of intelligence in 
1939 divided his WAIS battery between items he defined as either "performance" or 
"v e r b a l ^ 9 3 9 pii ^ gtudy conducted by psychologists in an army hospital during
the 2nd World War, in which a version of the WAIS was employed as the assessment 
instrument, it was demonstrated that there were significant differences in test scores 
for some of the "performance" or puzzle-solving items between patients who had 
undergone brain surgery and a control group who had head injuries treated without 
surgical intervention. On the other hand it was found that some "verbal" items including 
general information retrieval and vocabulary were relatively unaffected.'^^^^* i947p25-M 15 
Similarly, D O. Hebb, writing on the "organisation of behaviour", making a "sedulous 
attempt to find some community of neurological and psychological conceptions", 
observed that the effects of removing large areas of brain tissue were "often astonishingly 
small" in terms of its effect on intelligence test scores. He concluded that the "level of 
intelligence test performance is a function of the concepts a patient has already developed 
 The patient with brain injury at maturity may continue to think and solve problems
In 1941 Robert Yerkes, instigator of the mass intelligence testing of U.S. army recruits 
in 1917 argued that had the military continued with his methods it would "have been much better 
prepared to meet the efficient threat of the German military m a c h i n e i 9 6 s  psso The 
programme was not, however, reinstated but Wechsler was asked to develop a version of the 
WAIS, the Mental Ability Scale for use by the army which was employed in the study by Aita 
et al.
The WAIS was administered three to six months after surgery to 333 patients with an age 
range from 18 to 35 years, and also to a control group of 288 neurology patients which included 
non-surgical cases recovering from head t r a u m a , ^
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normally (in familiar fields) although his intelligence would have been far from normal 
if a similar injury had happened at birth".”'''’’’ Hebb therefore proposed a "major
effect of experience", defined as exposure to a "stimulating environment" conducive to 
"conceptual development", on mental test s c o r e s . 1^ 49P299-302
Lezak in a textbook on "neuropsychological assessment" cites the 1940s work of Aita 
and Hebb as seminal in the generation of a discipline, i.e. neuropsychology, which 
evolved with the mapping of specific brain functions. Lezak argues that the discipline 
"contributed significantly to the redefinition of the nature of intelligence", replacing the 
concept of a "global" or "unitary variable" with a multi-dimensional cognitive model of 
intellectual f u n c t i o n i n g , a l t h o u g h  it is unclear whether the concept of 
"cognition" which replaced that of "intelligence" relates to knowledge that has been 
acquired or to the ability to leam. Nevertheless it may be argued that neuropsychology 
has undermined the potential for imputing a simple correlational relationship between 
quantitative measures in vivo and either "natural ability" or physical changes in the brain 
and this has been consistently confirmed by pathologists and other neuroscientific 
investigators.”®'’''’ McLoughim et ai, 1994p439 j|. jj^ y^ proposed, however,
that the psychiatric "cognitive paradigm" for dementia does impute a relationship between 
mental testing and what Guimon described as "hard physical i n d i c e s a n d  that 
it has legitimated the imputation of incipient or early organic disease to test scores even 
in the absence of "dementia behaviour", discounting the knowledge which has been 
elaborated with regard to the complexity of mental functions, the interpretation of test 
results, and the deliberations which have been given to the assessment of older people.
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Testing for "mental decline"
Wechsler consistently observed that the ability to achieve high scores on 
"intelligence" tests declines with age.^“ ®^'"’ On the other hand he was diffident
with regard to the assessment of "mental decline" since conclusions were based upon 
"cross-sectional and not longitudinal studies", i.e. "studies derived from the comparison 
of test scores of successive age groups and not from scores derived from the successive 
examination of the same individuals at different ages".^“‘“'®'^’ Furthermore, in
addressing a 1954 gerontology congress he spoke of both "intrinsic" and "extrinsic" 
problems with regard to such appraisal, the latter including the potential for recruitment 
of a representative sample of the older population, and the former relating to such factors 
as physical impairment and loss of visual acuity making for difficulty in "interpreting the 
data" 1954 p275 j|. argued, however, that the medical profession has become
progressively less inhibited than psychologists in the development of its own mental tests 
for the elderly, in expanding their use, and in ascribing meaning to the results obtained.
In 1953, Martin Roth, in collaboration with a lay psychologist published the results 
of a study of "psychological test performance in patients over 60". Several assessments, 
including selected items from the WAIS, were administered to subjects admitted to a 
psychiatric hospital in order to assist in the diagnosis of mental disorders in old age. The 
tests were found to distinguish between those with "senile psychosis" and others with 
"affective disorders" who manifested behavioural signs of dementing disease but without 
impairment in "intellectual functioning", i.e. suffering from a type of depression now 
defined as "pseudodementia" (see Chapter 3). The primary tests which distinguished
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between the two groups were "orientation" and "knowledge of public affairs", but the 
ability to perform well on some mental tests was relatively well preserved even in "senile 
psychotics" . Hopkms, i953 p43M5o jjj England in 1953, Lovett Doust et al. conducted
a "psychometric investigation" of "hospitalised senile patients" in a study to measure 
"cerebral blood flow", one which identified a spurious correlation between "physiologic 
and psychometric indices" in men but not in w o m e n . T h e  WAIS was administered 
to all subjects in the study but the investigators also tested a "simple 22-item screening 
questionnaire", i.e. the Tooting Bee Questionnaire. The instrument included a number 
of questions on "public affairs" which required frequent updating,but the researchers 
concluded that it was a "reliable, shorter substitute" for the i^ 53p383-98
Similarly, in the 1970s two instruments were developed by American psychiatrists as 
shorter alternatives to the WAIS. The Mini-Mental State Examination (MMSE) was 
published by Folstein et al. as a "quantified assessment of cognitive state" and was 
found, in a study similar to that conducted in 1953 by Roth and Hopkins, to distinguish 
between patients admitted to a psychiatric hospital with dementia, defined by Folstein as 
a "global deterioration of intellect", and those diagnosed with "affective disorders" and 
other c o n d i t i o n s . pis9-92 the same year the Short Portable Mental Status
A later study by Hachinski et al. which is widely cited showed "no correlation between 
the degree of dementia and cerebral blood flow" in primary degenerative dementia, i.e. that 
which has been termed Alzheimer’s disease. Individuals who experience multiple small strokes 
and develop "multi-infarct dementia" do show a decrease in cerebral blood flow to specific areas 
of the brain, 1975 p632-? accepted that there is no support for the general concept of
"hardening of the arteries" in the aetiology of dementia.
For example the 1953 Tooting Bee Questionnaire asked: "Where is Korea? What is 
happening there? " ^
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Questionnaire (SPSMQ) was published by P f e i f f e r i 9 7 Sp433^ i whereas the MMSE 
was first promoted to assist in the diagnostic process among older psychiatric patients 
Pfeiffer advocated widespread use of his instrument "for the assessment of organic brain 
deficit" by "clinicians", not necessarily psychiatrists, "whose practice includes any 
significant number of elderly patients". On the other hand, both the SPSMQ and the 
MMSE were validated on a sample of non-psychiatric patients to yield "norms" which 
Yerkes defined as "standards of judgment However, it may be argued that
norms do not address Wechsler’s concerns with regard to baseline scores against which 
to measure "mental decline" nor the effect of intervening variables such as visual and 
hearing impairment. Furthermore, for "non-patients" they do not indicate how the 
quantification of "cognitive state" is reflected in behaviours indicative of dementia or 
"organic brain deficit". In spite of such questions regarding the validity and reliability 
of scores derived from mental testing, Pfeiffer’s SPSMQ was adopted for quantifying 
"cognitive functioning" in the multi-site Established Populations for Epidemiologic 
Studies of the Elderly (EPESE) research conducted by the National Institute on
(see Chapter 2) and Folstein’s MMSE was legitimated by the 
National Institute of Mental Health to measure "current cognitive state", the "closest 
approximation to organic mental disorders" in operationalising the DSM-in criteria in 
the Epidemiologic Catchment Area (ECA) Study 1991 p29i Chapter 3).
Panoptic surveillance of the elderly
In 1980, the year in which the DSM-III dementia model was published, Morton 
Kramer, a member of the task force on nomenclature and statistics for the DSM-III and
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for many years chief of the "biometrics branch" of the National Institute of Mental 
Health, argued that "the world is in the midst of a rising pandemic of mental disorders 
and associated chronic diseases and disabilities" based on increasing life expectancy 
among those at "high risk" of developing these conditions. He used "currently available 
morbidity and mortality rates and population projections" to arrive at prevalence 
estimates for mental health problems, including "senile brain disease" that "may face the 
world by the year 2000". He also argued that his projections "merely provide a basis 
for speculating on changes likely to occur" and that there was a "lack of epidemiological 
data on the incidence, duration and prevalence of specific mental disorders in most 
countries in the world".i980p382-39? However, in a 1987 review of studies of the 
"prevalence of dementia" Jorm et al. identified twenty-three investigations conducted in 
the five years between 1980 and 1985 in countries ranging from Germany to South 
Africa, and from Britain to the U.S.S.R., Japan, Taiwan and the United States.^°™^ '^ 
p465^ 79 Rocca et al. in a similar comparative study identified twenty-two "current 
prevalence studies of dementia" undertaken in European countries alone including Italy, 
Spain, Sweden and Finland between 1980 and 1 9 9 0 .^"^®^^’ i99ip38i-9o case finding 
methods were not described for all the studies identified by the authors of these papers, 
of which less than half employed comparable methodology, but "objective cognitive 
testing" was one of the covariates in the re-analyses conducted by Jorm et al.^ °™ ^
In a review of specific investigations conducted for this discussion, including four 
of the six which qualified for the reanalysis by Rocca et al. to determine the "frequency 
and distribution of Alzheimer’s disease in Europe", "mental testing" of the elderly
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population was conducted in surveys in C a m b r i d g e , ^  and in
Cambridgeshire, England, ^  ^^ 9^ p214-9 ^  Bordeaux, F r a n c e , ^  in
Appignano, I t aly,^990p626-3i  ^  Zaragoza, S p a i n , i n  Shanghai Province, 
C h i n a , p 4 2 8 - 3 ?  in Tasmania, A u s t r a l i a . p 2 7 i - 8 7  these
studies, the "screening instrument" used was the MMSE.
Guimon proposed that "changes in psychiatric fashion in the United States have 
international i m p a c t a n d  it may be proposed that this is supported by the 
apparent legitimacy achieved for the instrument which was first employed by the National 
Institute of Mental Health (NIMH) in the ECA study for the detection and quantification 
of organic mental disorders within the DSM-III model formulated by American 
psychiatry, and its use in promoting Kramer’s speculations with regard to the pandemic 
of mental disorders as a reality in "panoptic surveillance" of older populations. On the 
other hand, the method of operationalising the "cognitive paradigm" for dementia has 
also been employed in a range of clinical and other studies in the United States allocated 
to the biomedical community in the search for a cure for senile dementia, redefined as 
Alzheimer’s disease, the aetiology of which has not yet been fully distinguished from 
"normal ageing" (see Chapter 2). It was from one of these studies, sponsored by the 
Mental Disorders of Ageing Research Branch of the NIMH to evaluate surgery as a "risk 
factor" for the onset of dementia indicative of the disease that data were derived to 
evaluate the validity of the concerns expressed by Wechsler with regard to mental testing 
in older people and the interpretations given to the results of mental testing.
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Chapter 5
EMPIRICAL EVIDENCE: A CASE STUDY FROM 
THE ALZHEIMER’S ENTERPRISE
The study and the role of the author
In November 1988 a grant was awarded by the Mental Disorders of Aging Research 
Branch of the National Institute of Mental Health for a three-year study entitled "Mental 
status change after surgery in an elderly population". The proposal was submitted by, 
and the award made to, Nathan Billig, M.D., Professor in the Department of Psychiatry, 
and Director of the Center on Aging, Georgetown University Medical Center, 
Washington, D.C..
In January 1989 the author of this thesis, a Research Associate at Georgetown 
University, was appointed Project Director of the study. The role of the Project Director 
was to supervise and participate in the recruitment of subjects and the conduct of 
interviews as well as having responsibility for data management, i.e. questionnaire 
coding, the development of a computerised database and the statistical analyses. While 
carrying out these activities in accordance with the pre-approved methodology of the 
study, the author began to question the validity of the instruments being employed in this 
and other investigations for the assessment of "cognitive impairment". She therefore 
sought, and was given permission by the grant holder. Dr. Billig, to conduct separate and 
independent analyses of the data collected. Study methods, data management, response 
rates, demographic and other baseline characteristics of the sample are described in 
Chapter 6 , together with the rationale for selection of variables used in the independent 
analyses as well as the statistical techniques employed. The results are presented in
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Chapters 7 and 8 .
The Center on Aging at Georgetown Medical School and the NIH
The Georgetown University Center on Aging was established by the Dean of the 
Medical School in 1987 "to organize and promote a multidisciplinary approach to the 
clinical and scientific problems of a g i n g S ' * ® ® *  ®^ ^
psychiatrist was appointed Director of the Center, in the face of lobbying by other 
medical departments, including Community and Family Medicine, for the directorship 
to be assigned to one of their faculty members.^ It may be argued that the appointment 
was an acknowledgement by the Dean of Georgetown Medical School of the "reality" 
that in the 1980s the ageing brain and mind had become an appropriate and potentially 
rewarding focus for "ageing" research. Furthermore, the designation of a psychiatrist 
as director legitimated the submission of proposals seeking research funding for the 
activities of the Center on Aging to the National Institute of Mental Health and the 
National Institute on Aging, as well as to voluntary trusts and foundations such as the 
Alzheimer’s Association.^®*'
Stevens argued that grants from the National Institutes of Health (NIH) for extra­
mural research came to represent a major "back door" subsidy for "nominally 
independent medical schools" in the 1 9 5 0 s . T h e  continuing importance of 
such grants may be gauged by the fact that in 1989, the first full year of funding for the
* Prior to being appointed Project Director for the study: Mental status change after 
surgery in an elderly population, the author was a Research Associate in the Department of 
Community and Family Medicine and therefore privy to negotiations being conducted with 
regard to the appropriate credentials of a director for the proposed Center on Aging.
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Center on Aging study under discussion, research support for the Georgetown School of 
Medicine from the NIH was $22.8 million. A further $11.75 million was received in 
"service contracts" with clinical departments including Anaesthesia, Radiology and 
Radiation Medicine. Georgetown Medicai Bulletin, 43:1:22,1991 Q^y does such public funding
provide direct support for salaries and other research resources for the successful 
applicants, including the purchase of capital equipment, they also contribute additional 
substantial "overhead" funding to the parent institution. NIH grants are therefore a more 
significant source of support for academic medical establishments than those from private 
foundations, which tend to award lesser sums, and are seldom supplemented with 
overhead and capital equipment financing. Government grants thus engender intense 
competition both internally and externally between academic departments and 
institutions.^
The NIH funding cycle, i.e. the time between submission of a grant proposal, its 
passage through the review process, and the allocation of funds if the proposal is 
approved is approximately one year. Some 14 months after the establishment of the 
Center on Aging, its first major award was received, i.e. from the National Institute of 
Mental Health (NIMH), the objectives and background of which are discussed below. 
It may be proposed that receipt of this grant legitimated the decision of the Dean of 
Georgetown Medical School to endorse "psychiatry" as the discipline for attracting 
funding in the field of ageing research in the 1980s.
 ^ The Georgetown School of Medicine ranked 45th among the 124 American medical 
schools in 1991 in terms of the total funding received from the various NIH institutes.
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The study objectives, its merit, and the review process
The proposal entitled "Mental status change after surgery in an elderly population" 
was approved by the Mental Disorders of Aging Research Branch of the NIMH with the 
following objectives:
i. To assess the prevalence of perioperative cognitive impairment and 
depression in a sample of patients aged 60 and over undergoing elective 
surgery.
ii. To assess the effects of hospitalisation and surgery as precipitating factors 
for the onset of cognitive impairment and depression in the elderly.
iv. To estimate the extent to which elective surgery affects the recovery of
pre-morbid functioning in the year following surgery.
The proposal was submitted with the written consent of the Professors of 
Ophthalmology, Urology and Orthopaedics at Georgetown Medical Center to allow the 
investigators access to patients undergoing elective cataract, prostate, or joint replacement 
surgery. It may therefore be proposed that the submission fulfilled the 
"multidisciplinary" remit of the Center on Aging and that the collaboration may have 
commended the investigation to those by whom it was approved. On the other hand it 
may be posited that the selection of the proposal for funding by the NIMH may be 
perceived as evidence of the fragmentation of "knowledge" which may occur with a high 
degree of occupational specialisation as in American medicine (see Chapter 1).
Stevens described the approval of NIH research grant applications in the 1960s as a 
"Byzantine system of national peer review groups and advisory committees
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A guide to "preparing a grant application for the National Institutes of Health" states that 
review groups are composed "primarily (of) non-government scientists", and that "the 
goal of peer review is to achieve an objective evaluation of the merit and significance of 
the application in the context of the current state of knowledge in a given field, and the 
probability that the applicant can succeed in carrying out the proposed project" .^“n>hy & 
Dean, 1989 p4 thc casc of thc NIMH thc "non-government scientists" are primarily 
psychiatrists with academic appointments who, in common with specialist committees 
reviewing proposals to the other institutes of the NIH, combine clinical practice, teaching 
and research, and subjectively appraise the applications for grant funding in accordance 
with their own definitions of reality and their own awareness and perceptions of the 
"current state of knowledge".
Applications to the National Institutes of Health have a clearly stated requirement for 
inclusion of a review of relevant "published and unpublished work" in order to 
demonstrate "that you are thoroughly familiar with your field and have a balanced 
knowledge of it".^"'”’ i989pis3 ^  literature search conducted for the present discussion, 
which does not claim to be exhaustive, identified numerous investigations in which pre- 
and post-operative assessments, primarily of cognition but also of depressive or affective 
symptoms, were conducted in older people undergoing surgery. The Georgetown 
proposal, however, stated specifically that "in our search over the past ten years we 
could find no study which compared pre and post-operative mental status (relating to)
elective surgery in the elderly" and only four published reports, all by psychiatrists,
addressing conditions and using methods which did not conflict with the rationale for the
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proposed investigation were cited in the bibliography (see below).
Intuitively it might be assumed that had the committee members been aware of 
earlier studies they would have sought a more extensive review of the "current state of 
knowledge", clarification of how the proposed study differed in its methodology and 
objectives from those previously conducted, and input from the specialists who had 
produced the greatest volume of work in the field and were not consulted for the 
proposal, i.e anaesthetists. The Georgetown study was, however, funded without 
requesting a further review of the literature and a reasonable assumption may be made 
that previous research into the effects of sugery in older people (see below), was 
unknown to the review committee of psychiatrists by whom it was approved.^
Are there adverse effects from surgery? Other related studies
For more than a century it has been proposed that those undergoing surgery are at 
risk of experiencing and exhibiting a range of psychiatric symptoms and behaviours, of 
both short and long-term duration, which may be attributable to the specific effects of 
anaesthetic agents or to other variables associated with the procedure. It has further been 
proposed that there are predisposing factors for these phenomena, both emotional and
 ^ All applicants for grants from the National Institutes of Health receive an evaluation of 
the proposals submitted, whether or not they are approved for funding. Any deficiencies 
detected by the reviewers are noted and the applicant may resubmit the proposal after revisions 
have been made to address these concerns.
147
physical/ Age is the most frequently posited risk factor, and it has been
suggested repeatedly, both in the medical literature and from reports by relatives and 
friends, that elderly people show evidence of permanent and progressive impairment in 
cognitive functioning following surgical procedures, i.e "He’s never been the same since 
his o p e r a t i o n ^
When individuals are rendered unconscious by anaesthetic agents they are dependent 
on "life-support" by the anaesthetist for the maintenance of breathing, oxygenation and 
blood pressure. Potential anaesthetic catastrophes may occur from physiological changes 
brought about by the surgery due to blood loss etc.; adverse reactions to any of the 
various inhaled or intravenous drugs administered; technical failure of equipment, and 
lack of vigilance by the anaesthetist in recognising and acting to correct these problems. 
The question that has been explored many times since 1887 is whether mental status 
changes occur in the absence of any overt and unpredicted intra-operative events.
A literature review and case study report by Bedford, published in 1955 concluded
An article published in 1887 in the British Medical Journal, entitled "Insanity following 
the use of Anaesthetics in Operations", described several cases of individuals, both young and 
old, exhibiting significant and often florid mental changes after surgery. In some cases there 
was remission and recovery, but in others the symptoms persisted. The author proposed that 
the phenomena were attributable variously to the administration of chloroform, ether and nitrous 
oxide. He concluded by questioning whether "neurotic inheritance" or previous "attacks of 
insanity" should "interfere with operations of convenience not essential for the prolonging or 
saving of life".^ ^^ ^^ '^
 ^ " careful, there are bones in the fish. I worry because of the Queen Mother. They
gave her a full anaesthetic, it’s wicked. When you have an anaesthetic after fifty, half your 
brain dies." Feebly we protest that surely it comes back? "No. Never. with Barbara caniand
reported in The Times, October'o, 1993
148
by arguing that older people were susceptible to both post-operative "extreme 
dementia"/ and to subtle but potentially progressive mental changes or "lesser degrees 
of dementia" related to a number of factors some of which were modifiable, while others 
were unavoidable, such as the use of multiple drugs for anaesthesia and pain relief. It 
was therefore suggested that "operations on elderly people should be confined to 
unequivocally necessary c a s e s 1955p263
In response to this latter article, a major study to determine whether there was 
statistical evidence to support the retrospective and anecdotal reports linking the onset of 
dementing disease to surgery, was conducted by the Nuffield Department of Anaesthetics, 
Oxford University, with reported negative findings.^ "^ *®"*^ ’^ All patients aged 65 and 
over, admitted for elective surgical procedures during a one-year period (n=681), were 
evaluated prior to surgery using standardised questionnaires for the assessment of 
physical and social activity and mental status, and again three months after discharge.
 ^ The early literature does not distinguish between what are now regarded as two separate 
conditions: acute confusion or "delirium", and "dementia". Delirium is defined as an organic 
brain syndrome of acute onset, characterised by diffuse cognitive dysfunction, and change in 
level of consciousness, i.e. the patient may be either somnolent, or hyperactive and agitated. 
Hallucinations or delusions also frequently
The aetiology of delirium has been associated with most diseases with major systemic 
effects, and with many classes of drugs, some used in the administration of general 
anaesthesia.^"" '^ Although delirium may be indicative of a life-threatening medical
emergency and there is high associated mortality, it is often transient and of short duration, 
particularly where an underlying cause can be identified and treated, e.g. reduction of a high 
fever or identification of adverse drug reactions.
Delirium is distinguished from dementia by its sudden onset, by change in level of 
consciousness, and by its potential reversibility, e.g. alcoholic intoxication is a form of delirium. 
Most studies indicate a higher susceptibility with advancing age, and pre-existing dementia has 
been defined as a predisposing factor. '^*“"’ However, the extent to which an episode of 
delirium precipitates the onset of dementing disease is unknown.
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The evaluations were conducted during home visits to subjects from the anaesthetist 
investigator.
Simpson, in his discussion of the results, acknowledged that anaesthetic catastrophes 
can occur, particularly in emergency surgery, and that extra vigilance may need to be 
exercised in the care of older people, but the study concluded that "neither the drugs used 
during anaesthesia, nor anaesthesia in its widest sense did any harm to the patients 
studied in this series".^’'”*’*®"®^ ’^ On the other hand mortality rates were high ( 8
percent of study cases), and there were some apparent inconsistencies in the methods for 
pre- and post-operative evaluation. For example, a subset of the total, i.e. subjects 
undergoing major surgery and those of advanced age, was defined as "most susceptible 
to deterioration", and subjected to more intensive testing by a psychologist.^^p^®**^’ 
p887 However, only the pre-operative test results from one hundred of the group of two 
hundred and fifty were reported,^'““™®’ and there was no record of post-operative 
follow-up.
Since that time the topic of post-operative change in cognitive functioning has not 
ceased to attract investigators. Numerous longitudinal or prospective studies to detect 
mental status change among surgical patients, predominantly but not exclusively in older 
age groups, have been conducted in Europe and North America using a variety of 
different assessment techniques, number of follow-up evaluations and total investigative 
time periods. In order to achieve comparability across cases most studies have focussed 
on specific procedures, which have included: cardiac surgery'^*’"® ^^74& 1977, smith et ai, i986, 
hip replacement^®'  ^ varicose vein stripping^^*^®" “
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prostatectomy, ^  ^ Haan et al, 1991 cataract s u r g e r y . ^
Applegate et al. 1987, Chung et al, 1989 (b) gome rcsearchers havc sought to detect differences in mental 
recovery time in the immediate post-operative period from the administration of different 
specific anaesthetic agents.^ ™P®°"®^ ’^ 1975, Denis et ai, i9S4 ^vtore frequently the studies have
evaluated the use of different techniques, e.g. spinal as opposed to general anaesthesia 
for procedures such as hip surgery or prostatectomy,^ "®®*®^ ’ i9S3 B,gieretai,i9S5 chungetai, i9S7 uaan
et al, 1991 general anaesthesia compared with local anaesthesia with mild sedation for 
surgery such as cataract extraction.^*’""®"®*®*’ i^szchungetai, 1939(b) follow-up times have 
varied from twenty-four hours or less,^ ""^ ®""®*®*’ 9^76 cohenetai, 1982 Q^e month,^ **""®®*®*’ 
to three months,*^®*®*’ to one-year.^ ^^ *®^®*®®*®*’ 9^87Eiametai, i988
With the exception of investigations relating to open heart surgery,^ only one of the 
studies cited above detected prolonged differences in cognitive functioning before and 
after surgery. The one study of patients aged 56 to 84 scheduled for hip replacement 
surgery reported "significant mental changes" postoperatively in 23 percent of patients 
(7/31, one of whom died) randomly assigned to the use of general anaesthesia, changes 
which continued to affect the "quality of life" of 5 of these cases several months later."®*® 
etai, 1980 p279 contrast. Only 1 of the 29 patients receiving spinal anaesthesia for the same 
procedure demonstrated postoperative psychological change, and this was of brief 
duration."®*® ®* ®*’
 ^ Open heart surgery is a complex and highly technical surgical and anaesthetic procedure 
conducted on individuals with life-threatening conditions. Several studies have shown that it 
carries with it a risk for individuals of all ages of damage to the central nervous system from 
factors such as cerebral emboli or poor perfusion of the brain during cardiopulmonary
b y p a s s  al, 1974, Henrikson, 1984, Shaw et al, 1985, Smith et al, 1986
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Although the study by Hole et al. described all the patients as "mentally normal for 
their age" prior to surgery, no standardised pre- or post-operative testing was carried out. 
By comparison, all the other investigations since 1961 have employed various cognitive 
screening tests used singly or in combination. The assessment instruments employed 
have included the Tooting Bee Questionnaire (Lovett Doust et. al, i 9 5 3 )^ simpsonctai, i96i 
subtests from the WAIS (Wechsler 1939) and other instruments, either established or
developed ad hoc by p s y c h o l o g i s t s , ^  ^ 19S2. Cohcn «  al. IPSZ, Rüs et ai, 1983, Blgler
etai. 1985^ and thc Mini-Mental State Examination (Folstein et al, i 9 7 5 ).chungetai, i987,chunget
al, 1989, Haan et al, 1991
As might be predicted, since the majority of patients are given peri-operative sedation 
and narcotics for pain relief, those studies which included testing in the immediate post­
operative period, i.e. within twenty-four hours, detected some decline in test performance 
compared with preoperative values, a decline which was greater and of more prolonged 
duration in patients undergoing general anaesthesia than in those where other anaesthetic 
techniques were employed.^^“"®®‘^’ ^^ 87 chung et ai, i9S9(a) the other hand, recovery to pre­
operative levels was reported to occur in all groups within days, and studies which did 
not institute post-operative testing until four or more days later found insignificant 
differences between groups, both during the period of hospital admission and in follow- 
up assessments up to several months later.^‘“ ®^®'’ Bigier et ai, i9S5, Haan et ai, 1991
Changes over time in the management of surgical patients
During the past 35 years there has been an increase in pre-operative testing to detect 
previously undiagnosed comorbidity such as anaemia or cardiac problems, and there have 
been changes in surgical techniques, in understanding pharmacological effects, and in
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physiological monitoring of patients during anaesthesia. It may therefore be argued that 
outcomes, either overt or subtle, which might be attributable to factors such as poor 
oxygenation or precipitate falls in blood pressure, discussed by Bedford in his 1955 
review, would become progressively less likely to occur during the administration of 
general anaesthesia, and that this would be particularly applicable to surgical cases in 
academic medical centres where the majority of research is conducted.
All the investigations cited above which have included standardised assessments, 
reported insignificant findings with regard to persistent adverse cognitive effects 
associated with any frequently-performed elective procedure or anaesthetic method, in 
either younger or older samples. On the other hand, there is consistent evidence from 
these and other investigations of more rapid physical recovery and improved subjective 
well-being with the use of regional or spinal as opposed to general anaesthesia, even 
where a spinal block is supplemented with sedation.^®"”’ i98s pi?2 chung, i989p3S2 D^vis et al. 
have proposed that for procedures such as hip replacement or prostate surgery, when 
spinal anaesthesia is employed, there is less change in body temperature and blood 
pressure and less intra-operative bleeding, indicating reduced physiological stress on the 
body.^ '^"‘®“ ^’ 1987 p569 Furthermore it may be argued that there is a lower potential risk of 
undetected adverse events during surgery when normal breathing and a degree of 
consciousness is maintained. At the same time, with less debilitating effects from spinal 
anaesthesia, individuals tolerate more rapid mobilisation,®'®'"’ thereby
reducing the risk of post-operative pulmonary and circulatory problems, as well as 
affording a rationale for reductions in length of hospital stay.
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Consequently there has been a progressive decrease in the use of general anaesthesia 
for individuals of all ages, except where technically necessary, e.g. for heart and lung 
surgery. This it may be argued has further reduced the overall risk of adverse effects 
from anaesthetic agents or their administration. It is therefore reasonable to assume that 
the probability of detecting significant or prolonged changes in cognitive functioning 
related to elective procedures commonly performed in older people, such as cataract and 
prostate surgery, has also declined.
Organic versus emotional factors and the unanswered questions
It may be argued that it is significant that the investigators in all the studies cited thus 
far were anaesthetists, often in collaboration with the relevant surgical specialists. 
Freidson has posited that since the "foremost claim of a profession is to special expertise 
it follows that the first question to ask about various forms of professional practice 
concerns technical performance, or the quality of service provided".^ ^®**^ ®"’ 
Anaesthesia has been defined by Freidson as a "service specialty" with less autonomy and 
lower status than surgery from which it claims legitimacy as a professional entity.
1973 pi2o 8 jjjg "technical performance" and "quality of service provided" by the 
anaesthetist who is in the "second-line of authority", with a remit to ensure the patient’s 
comfort and survival during surgery, is therefore subject to evaluation by the surgeon
* Stevens has described how anaesthesia developed as an "adjunct of surgery", doctors
competing initially with "nurse anaesthetists" in the early part of the century. The Board of 
Anaesthesiology was approved in 1938 as an "affiliate" of the American Board of Surgery by 
the Advisory Board for Medical Specialties and the AMA Council on Medical Education. The 
anaesthestists were granted independent status in i 9 4 i.stevens, i9? ip24i-2
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who is ultimately responsible for the "success" of any procedure. It may therefore be 
argued that the special situation of the anaesthetist in the medical division of labour and 
a requirement to demonstrate professional competence to a higher authority, has 
prompted the numerous studies which have been conducted as a response to anecdotal 
and/or implied critiques of their practice. At the same time, the focus of the 
investigations by anaesthetists has been on the evaluation of "technique", based upon the 
assumption of a purely organic relationship between factors associated with their 
professional modus operandi and any adverse mental status effects. A small number 
of studies evaluating the relationship between emotional or affective symptoms and 
recovery from surgical procedures have, however, been published by psychiatrists. 
Millar evaluated 100 Scottish patients aged 65 and over, before and one week after 
surgery, both for the prevalence and the peri-operative onset of "psychiatric morbidity", 
including depression and "intellectual impairment". He found a close association 
between the course of the physical illness and depression, as well as between post­
operative complications and the onset of acute confusion, i.e. delirium.^"^' The
literature reviewed for the present discussion indicated that psychiatric studies of the 
effects of surgery have derived primarily from consultations requested for delirious or 
otherwise troublesome patients,^ and the citations in the proposal submitted to the NIMH 
by the Georgetown University Center on Aging were a report of two cases of delirium 
following cataract extraction,^“™"®‘^®‘ '^ and three studies relating to "post-cardiotomy
 ^ The author of the 1887 paper who proposed "neurotic inheritance" and previous "attacks 
of insanity" as predisposing to post-anaesthetic mental disorder^^""^^'^^^^was a psychiatrist or 
Lecturer in Mental Diseases at Guy’s Hospital and the Royal Bethlem Hospital.
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d e l i r i u m "  et ai, 1974, Heller et al, 1974, Tune et al, 1981
It has been argued that psychiatry has occupied a relatively marginal status within 
the profession (see Chapter 3) and the primary area where access to surgical patients in 
a consultative capacity has been reported by psychiatrists in the United States has been 
for assistance in the prevention and management of delirium, a complex syndrome with 
a high incidence after open-heart surgery. As a result, a small number of studies have 
assessed such factors as personality and pre-operative levels of anxiety as predictors of 
a disorder, the aetiology of which is poorly understood, but which presents problems for 
the nursing and surgical staff .and may put the patient at risk of self-injury. One or two 
studies in which pre-operative interviews were conducted by psychiatrists, in order to 
evaluate the level of stress being experienced by patients and to listen to their fears, 
reported a lower incidence of the condition following this intervention.^™^^ ^^ 9^p455 
may therefore be argued that there is a rationale for collaborative studies between 
medical specialties in addressing issues such as the interaction between anxiety, 
depression and the events associated with surgery; in identifying those at risk; and in 
developing interventions to ameliorate emotional distress.
In addition to the risk of permanent impairment, (see Footnote «enriicsen, i9S4 smi*
et al. 1986 jg ^ large body of literature relating to the phenomenon of "post-cardiotomy 
delirium". This has been found to affect more than 30 percent of individuals undergoing open- 
heart surgery, a prevalence rate that remained constant, as reported in a review of 44 studies that 
were published between 1963 and 1987.^™^^ '^
A wide range of demographic, psycho-social, pharmacological, intra- and post-operative 
variables, including sleep deprivation and time in intensive care, were evaluated as risk factors 
in the plethora of studies, but with inconsistent fmdings. The extent to which the phenomenon 
is "organic" rather than "psychological" is not k n o w n , n o r  is the extent to which the 
syndrome is totally reversible or may leave permanent if marginal impairment.
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It is not, however, proposed that anecdotal evidence of adverse cognitive effects in 
older people associated with surgery has been totally refuted by the negative results of 
the studies previously discussed. For example, Bigler et al. did conduct pre- and post­
operative assessments on 40 elderly patients randomly assigned to receive general or 
spinal anaesthesia for hip fracture surgery within forty-eight hours of admission,®'®’"®*^ ’ 
but there are significant problems in establishing a pre-operative baseline for 
cognitive or any other level of functioning in those admitted for emergency 
procedures. Furthermore, other than the 1961 Oxford s e r i e s , a l l  the 
anaesthesia studies of older people cited above have selected very specific common 
procedures such as cataract and hip replacement surgery, thereby excluding operations 
such as resection of malignant tumours, where the patient may be more debilitated and 
the pre-, intra-, and post-operative course is less predictable and more stressful. At the 
same time, (see Footnote 7) studies of cardiac surgery in patients of all ages, undergoing 
procedures with a range of intervening variables which cannot be predicted and 
controlled, have consistently shown a high level of both short and long-term adverse 
neurological and cognitive effects.'^*’®’^®®^ ’^ i 985 smth et ai. i 9S6
It should be noted that the other group of surgical patients for whom both a high level 
of post-operative delirium, and long-term cognitive decline has been reported are those 
undergoing fixation of hip f r ac t ur e . ®^^®" ^^^®"  ® ^ Gustafsonct ai, 1991 This is clearly 
not an "elective" procedure and factors such as pre-existing dementia, malnutrition, dehydration 
and stress associated with the events surrounding the fracture and hospital admission have all 
been identified as predictors of post-operative confusion among these predominantly frail older 
individuals.
Anaesthetists and nurses have been the primary investigators in the published work. It 
therefore appears either that these patients have not merited psychiatric consultation requests or 
that their care has not generated a specific sphere of interest for studies by psychiatrists.
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Replicating and operationalising studies within the new paradigm
It may be proposed that the Georgetown study, i.e. "Mental status change after 
surgery in an elderly population" (Grant Number ROl MH42103) was innovative in that 
it sought to monitor mental status, both in terms of depression as well as cognition, 
thereby adding an emotional component to the "organic" focus of most previous studies 
cited in this review. Furthermore it combined three different surgical procedures, i.e. 
cataract extraction, prostatectomy and joint replacement. On the other hand it may be 
argued that the "merit and significance" of the proposal derived in part from an apparent 
lack of awareness of previous observational studies of cognitive change in older people 
undergoing elective surgical procedures, both by the psychiatrist proposing the study, and 
among members of the peer review group by whom it was approved.
Since the mid-1980's, however, other investigations of the mental status effects of 
anaesthesia and surgery in older people have been undertaken in the United States and 
other countries in which earlier work was cited and which also had a specific focus on 
the assessment of cognition before and after surgical procedures. While the Georgetown 
study was in progress, a research proposal entitled "Neuropsychiatrie change after 
surgery in the elderly" (Grant Number ROl MH45048) was also funded by the Mental 
Disorders of Aging Research Branch of the NIMH. This study, proposed by a 
psychiatrist at the State University of New York, Buffalo School of Medicine, was 
designed to investigate the "relationship between geriatric surgery and neuropsychiatrie 
decline institute of Mental Health, 1990 research design was almost identical
to that undertaken at Georgetown and included three common surgical procedures, i.e.
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hernia repair, gall-bladder removal and again joint replacement. The studies were, 
however, defined within different demographic parameters: whereas it was proposed to 
assess the prevalence of "cognitive impairment" and "depression" in all surgical subjects 
aged 60 and over in the Georgetown study, in Buffalo the effects of "geriatric surgery" 
were to be evaluated in those aged "5 5  to 7 5  years insututeofMcmai Health,
Furthermore, the investigator, to whom the Buffalo grant was awarded, was co­
author of a "meta-analytic review" of the "effects of surgery upon the mental status of 
older persons", designed "to clarify the current status of scientific knowledge". The 
review, which omitted depression from the analysis, included several investigations cited 
in the present discussion, and concluded that previous cognitive studies were "generally 
lacking in methodological r i g o u r i 9 9 0 p i 8 4 - 9 i
The Georgetown and Buffalo studies were initiated by psychiatrists but the same 
research topic has recently attracted a range of medical disciplines including: anaesthesia 
together with psychiatry in C a n a d a c h u n g e t a i ,  i989(a> chungctai, i989(b) neurology and
anaesthesia in The Netherlands;^ medicine and community medicine in the
^ ^ Rather than addressing the more complex issues
associated with high technology and emergency interventions, however, these later 
investigations, even by anaesthetists, have tended to replicate the simple pre- and post­
operative observational studies of the elderly from which there had previously been no 
statistical evidence of adverse cognitive effects associated with frequently performed 
elective procedures. It may therefore be proposed that just as the Buffalo group 
concluded that earlier studies were "generally lacking in methodological rigour"
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1990 pi9i psychiatrists and members of other medical specialties, not merely in the United 
States, appear to have determined previous research, where reviewed, to be in some way 
inadequate and the results therefrom suspect or invalid.
It is acknowledged that there is a considerable time lag between conceptualising, 
initiating and conducting a longitudinal study and publishing its results, and that this may 
result in overlap and duplication in research efforts particularly between groups in 
different countries. On the other hand, the present review indicates that there has also 
been a change in the rationale for more recent investigations when compared with those 
published prior to the mid-1980s. When Bedford, a consultant physician, expressed his 
concerns in 1955 with regard to the "adverse cerebral effects of anaesthesia on old 
people ", the study conducted in response to his retrospective case reviews
was designed to investigate the evidence regarding iatrogenic assaults on mental status 
in order that older people should not be denied the potential benefits of elective surgery 
when i n d i c a t e d , ( s e e  above). Furthermore, the legitimation for subsequent 
investigations which evaluated the use of different anaesthetic agents and techniques 
related to the minimisation of risks to the patient and a reduction in the debilitating 
effects of surgical interventions. The authors of recent reports have, however, tended 
to justify their research with observations regarding "the increasing prevalence of 
geriatric patients in our p o p u l a t i o n " , a n d  the "life expectancy of the western 
population" resulting in "more and more surgery .... in geriatric patients"."^' It
may therefore be proposed that there has been a shift from evaluating practice in the 
interests of the well-being of patients, to negative perceptions of the older population as
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both a demographic and medical management problem, the exacerbation of which should 
be avoided. It may be further proposed that more recent studies have been conceived not 
merely in the context of the "problem of ageing" but also explicitly or implicitly within 
the "cognitive paradigm" of d e m e n t i a , a s  demonstrated by the use of the 
instruments developed by American psychiatry for its operationalisation.
Earlier investigations reviewed for this discussion either acknowledged the assistance 
of psychologists in the selection and development of a range of different test instruments 
and/or co-opted them in their design and conduct. ^ Aberg « ai. 1974 simpson ct ai, 1976,
Ryhanenetal, 1978 Cohen et al, 1982 R„s et al, 1983 2 9 8 ? , hOWCVCr, thC rCSUltS Of a StUdy Of CataraCt
surgery were published which evaluated outcome in terms of cognitive status as well as 
visual change and physical functioning over a period of a year after the procedure.
1987 pio64 Elam, et al, 1988 psychologists Were identified in the research team, and mental 
status before and after surgery was assessed with the Short Portable Mental Status 
Questionnaire developed by a psychiatrist. ^975 p433-44i other recent surgical studies 
reviewed, have adopted the psychiatric Mini-Mental State Examination, ^  as 
the primary, but not necessarily the only, assessment instrument and indicator of
ch an ge Chung et al, 1989(b), Haan et al, 1991 12 latter that W8S
approved by the NIMH for use in both the Georgetown University and the New York, 
Buffalo study.
As previously noted, the 10-item Short Portable Mental Status Questionniare developed 
by Pfeiffei^®‘^ “^’ P433-41 adopted by the National Institute on Aging for assessment of
mental status in its multi-site epidemiological study, whereas the Folstein Mini-Mental State 
Examination, ^^75 pi89-98 r^^g favoured by the National Institute of Mental Health in the 1980 
ECA study of adult mental disorders to determine "cognitive impairment" (see Chapter 4).
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It was earlier proposed that the cognitive paradigm for dementia was constructed by 
American psychiatry and operationalised as a case-finding method for the condition, 
ignoring the body of knowledge that had previously been elaborated by psychologists 
with regard to "mental testing" and the behavioural component of dementing disease (see 
Chapter 4). It may therefore be proposed that evidence of the international dominance 
of the cognitive paradigm among unrelated medical specialties, as demonstrated by the 
replication of earlier studies of the mental status effects of surgery on older people 
employing the new instruments validated for its detection, is a tribute to the success of 
the enterprise on behalf of which the paradigm was constructed and of its proponents in 
defining studies conceived outside the paradigm as inadequate or "lacking in 
methodological rigour". Furthermore, although positive benefits may derive from the 
"standardisation" of international indicators in the field of medical care and from the 
reporting of research findings which may be generalisable to other populations, the 
adoption of unreliable or invalid investigative indicators and the dissemination of the 
results of data based upon them may serve merely to reinforce perceived "problems", 
with negative effects upon those who are the focus of scrutiny. It was from this 
perspective that data from the study conducted by the Center on Aging at Georgetown 
University were analysed, a study funded by the Mental Disorders of Aging Research 
Branch of the NIMH with public financing made available on behalf of the Alzheimer’s 
enterprise.
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Chapter 6
STUDY METHODS, RESPONSE RATES AND SAMPLE CHARACTERISTICS
6.1 The study site and population
Georgetown University, founded in 1789 the year before a site was selected for the 
federal capital of the United States of America, remains on its original site on which the 
medical school was also established in 1849.  ^ Georgetown now lies in the Northwest 
quadrant of Washington, D C. and is one of 7 universities within the 63 square miles of 
the District of Columbia, three of which have medical schools and teaching hospitals.
Washington, D C. is a city with a population of approximately 600,000 residents of 
whom 400,000 (66 percent) are African-Americans and 180,000 (30 percent) are white, 
with 4 percent Hispanic and other recent immigrants. Metropolitan Washington, 
comprising the city together with the suburbs of Maryland and Virginia has a combined 
population of 3.9 million. In suburban Maryland the population of 1.8 million is 65 
percent white, as is 81 percent of the 1.5 million suburban Virginia population.^-^ 
of the Census: 1990 Summary Tape File 3A Because of its location and lack of pubUc transport the main
patient catchment areas for Georgetown Medical Center are the affluent and very 
predominantly white neighbourhoods of Washington, D C., and the demographically 
similar Maryland suburbs north of the city and the nearby Virginia areas.
 ^ "At George Town there is a Jesuit College; delightfully situated and as far as I had an 
opportunity of seeing, well managed. Many persons who are not members of the Romish 
Church avail themselves, I believe, of these institutions and the advantageous opportunities they 
afford for the education of their children. The heights in this neighbourhood above the Potomac 
River are very picturesque, and are free I should conceive, from the insalubrities of 
Washington"
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6.2 Study Methods
The study entitled "Mental status change after surgery in an elderly population", 
consisted of a series of assessment interviews conducted in the subjects’ homes. A 
consecutive, i.e. non-randomised, sample of patients, scheduled for surgery by 
participating surgeons in the Departments of Ophthalmology, Urology and Orthopaedics 
was enrolled in the study between January, 1989 and September 1990. Criteria for 
inclusion were: age 60 years or over; resident in Metropolitan Washington, DC; 
scheduled for elective surgery for a non-malignant condition, and not undergoing 
concurrent treatment for a major systemic disease such as renal failure or cancer.
A weekly list was compiled from the surgical schedules for all those fitting the age 
and residence criteria, and a letter was sent to each potential participant providing 
information about the study. A follow-up telephone call was then made, asking 
individuals to take part in the investigation, with interviews to be arranged at the 
following times: 1 week prior to surgery; 1 week after surgery (conducted in the
hospital if the subject had not been discharged), and 6 weeks, 6 months and 1 year post­
surgery. Written consent for the interviews and for access by the study team to medical 
records was given by all who agreed to participate.
Similarly, a consecutive sample of patients to act as "control cases" for the study was 
enrolled from a list generated by the out-patient billing department of the Department of 
Ophthalmology. Criteria for enrollment of controls were the same as for surgical cases, 
except that individuals were ineligible if they were anticipating having to undergo any 
surgical procedures during the study year. Control subjects were asked to consent to
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three in-home interviews at time 1 (baseline), and 6 months and 1 year later.
All interviews were conducted by two interviewers (the author, who was also the 
Project Officer, and a research nurse).
6.3 Changes to the protocol
Approximately 3 months after the data collection had begun a meeting was arranged 
between the Center on Aging research team from Georgetown University and members 
of the Mental Disorders of Aging Research Branch of the National Institute of Mental 
Health (NIMH) to request two inter-related changes to the study protocol:
1) Eligibility for the study:
The original study protocol proposed the exclusion of anyone taking more than 
two concomitant medicines of any kind, either prescribed or "over-the counter" 
purchases, in order to "limit the variables with regard to medication effects". 
Numerous studies in the United States have found mean values for concomitant 
drug use by those aged 65 and over living in the community to be 3-4 per 
day Stockton & Jones, 1993 p2 Lo^gj- than average medication use as an eligibility 
criterion for the study resulted in the exclusion of all but a small initial sample 
of healthy, affluent and well-educated enrollees. In particular, elderly African- 
Americans had higher levels of morbidity and consequently higher medication 
use. Therefore most of the relatively small percentage of the majority 
Washington, D.C. population receiving treatment at Georgetown University 
Hospital, who were willing to participate in study, were deemed ineligible after 
the first interview. It was therefore proposed that medication use should be
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discontinued as an exclusionary criterion, both to increase the sample size and to 
introduce greater variability between subjects.
2) Cognitive testing
The original protocol approved the use of the Mini-Mental State Examination 
(MMSE)^°'*“*" as the sole instrument for the evaluation of cognitive
functioning at all stages of the study. Little or no variation from near-perfect 
initial MMSE test scores was found, either before or after surgery, among the 
early study participants. It was therefore proposed by a clinical psychologist, 
who had joined the Georgetown University Center on Aging as Research 
Director, that the "psychiatric" MMSE might be insensitive to the detection of 
change and that two additional, potentially more challenging measures of 
cognitive functioning be introduced.
The NIMH representatives approved the change in eligibility criteria and the addition of 
two "psychology" instruments to the mental status assessment battery (see below).
6.4 Study instruments and the assessment schedule 
Final study instruments consisted of the following:
i. Demographic, medical and social activity questionnaire
The questionnaire (see Appendix A) sought baseline information on age, sex, 
race,^ marital status, education and occupation. Respondents were also asked to
 ^ Race is institutionalised in the collection and reporting of all data collected by the Bureau 
of the Census, National Center for Health Statistics and other agencies in the United States. See 
discussion below.
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list the number of chronic medical conditions for which they had received 
treatment, and the number of medicines they were taking. Information on the 
latter was sought at the time of each interview.
The interview also asked participants to report level of "social integration" 
or "social activity" as determined by indicators ranging from the number of 
current activities in which subjects were engaged, including employment, 
voluntary work and hobbies, and the hours per week spent on them. Questions 
were also asked relating to the amount of contact and interaction the respondent 
had with other people. All "social activity" data were collected at each 
assessment interview with the exception of the one conducted one week after 
surgery.
ii. Activities of Daily Living (ADL) Scale
The Activities of Daily Living (ADL) Scale, based on the Index of ADL 
developed some thirty years ago,^*^^’ assesses physical status as determined 
by the ability to maintain 7 basic activities including bathing, dressing, feeding 
and walking. This instrument was administered at each interview.
iii. Geriatric Depression Scale (GDS)
The Geriatric Depression Scale is a 30-item instrument designed
to elicit Yes/No answers to questions relating to emotions and behaviour 
symptomatic of depression. It can be self-administered or the questions may be 
asked by the interviewer for those with difficulty reading (see Appendix A). The 
questionnaire was administered at each assessment.
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iv. Cognitive screening tests:
Mini-Mental State Examination (MMSE)^ °^ ®“'" “
b. The Controlled Oral Word Association (Verbal Fluency Test).®®"“’“®^®*’
c. The Similarities Test from the Wechsler Adult Intelligence Scale.^^*^^"’ 
Each of the cognitive assessment instruments is described in detail in the subsequent
relevant chapters (see Chapter 7 for the MMSE, and Chapter 8 for the Verbal Fluency 
and Similarities Test).
Inter-rater reliability testing was conducted by the two interviewers for all the 
mental status assessment instruments. Tests were conducted by each interviewer with 
the same 10 patients within 24 hours of each other and showed total score correlations 
ranging from .86 to .90 (p< .001) for the GDS, the MMSE, Verbal Fluency and the 
Similarities Test.
Figure 6.1 shows the schedule for administration of the various assessment 
instruments relating to cognitive functioning, as well as depressive symptoms, social 
activity, and ADL functioning for both surgical subjects and control cases.
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Figure 6.1
SCHEDULE OF ASSESSMENTS FOR CASES AND CONTROLS DURING STUDY YEAR
TIME 1* TIME 2^ TIME 3^ TIME 4'* TIME 5^
CASES Cognition Cognition Cognition Cognition Cognition
Depression Depression Depression Depression Depression
ADL ADL ADL ADL ADL
Social Activity Social Activity Social Activity Social Activity
CONTROLS Cognition Cognition Cognition
Depression Depression Depression
ADL ADL ADL
Social Activity Social Activity Social Activity
1 Baseline 2 1 Week Post Surgery 3 6 Weeks Post Surgery 4 6 Mths Post Baseline 5 1 Year Post Baseline
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6.5 Data management
Questionnaires were checked for recording errors immediately after completion of 
the interviews and again prior to coding. Data were coded according to a standardised 
format developed by the Project Officer for the study. Coded data from the 
questionnaires were then entered into computer files developed in dBASE 111 Plus, 
Version 1.1 (Ashton Tate Inc., 1986). A separate file was created for each interview, 
i.e time 1 (baseline), time 2 (one week post surgery) etc. Range and consistency checks 
were run frequently to monitor accuracy of data entry, so that any typographical errors 
might be corrected. When all interviews were completed files were converted into SAS 
6.04, and these files were later merged into one combined dataset.^
An additional file containing data on all potential study subjects was kept throughout 
the study to track response rates for all those asked to participate in the investigation. 
Information on sex, age and race for those who refused to take part was obtained from 
computer files in the Medical Records Department. From these data, descriptive 
statistics, i.e. chi-square and Student’s t-tests were computed to compare the 
characteristics of those consenting to participate with those who refused.
6.6 Sample pool and response rates
Within the District of Columbia, 17 percent of the population is aged 60 and over, 
almost identical with the national average of 16.8 percent.^^ Bureau of the census: 1990 summary Tape 
File 3A Black women, the poorest of all demographic groups constitute more than 40
 ^ SAS (Statistical Analysis System) for Personal Computers, SAS Institute Inc., Cary, North 
Carolina, 27511-8000, U.S.A.
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percent of all older age groups in the city of Washington. In contrast, blacks aged 60 
and over (both men and women combined) represent no more than 14 percent of the 
older population in the Maryland suburbs and 6 percent in Virginia.°^
During the nearly 2-year study enrollment period, 486 subjects fitting the age and 
residence criteria were scheduled for surgery or asked to enter the study as control cases. 
Three hundred and eighty-five agreed to participate, a response rate of 79 percent (see 
Table 6.1), and were interviewed at least once. There was a slightly higher proportion 
of men than women in the sample pool (249/486 or 51 percent men), accounted for by 
the fact that prostate surgery was one of the surgical procedures on which the study was 
based. However, differences by gender in the total sample size were not significant. On 
the other hand, it was immediately apparent that the sample pool was not representative 
of the racial composition of Washington D.C. since only 21 percent of those in the 
sample pool were African-Americans (103/486 or 21 percent). Furthermore, chi-square 
tests showed that there were significantly fewer black men than women in the potential 
sample (40/103 or 39 percent African American men, p = .007), making them the least 
represented demographic group in the study.
Although there were major differences in the demographic structure of the older 
patient population attending Georgetown Medical Center, as represented by the study 
sample, there were no significant differences in total or within-group participation rates 
between men and women, white or African-American. White women and black men had 
the highest refusal rates, (25 percent) and white men the lowest (17 percent) (see Tables
6.1 and 6.2).
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Table 6.1
TOTAL
SEX
Men
Women
RACE
White
Black
TOTAL SAMPLE: STUDY PARTICIPATION RATES BY SEX AND BY RACE 
TOTAL SAMPLE PARTICIPANTS REFUSALS
Number ( % )
385 (79.2)
Number ( % ) 
486 (100.0)
249
237
383
103
(100.0)
(100.0)
(100.0)
(100.0)
203
182
304
81
(81.5)
(76.8)
(79.4)
(78.6)
Number ( % ) 
101 (20.8)
46
55
79
22
(18.5)
(23.2)
(20.6)
(21.4)
(Chi-square) 
p value
0.199
0.871
Table 6.2
MEN
White
Black
WOMEN
White
Black
WHITE
Men
Women
BLACK
Men
Women
COMPARISON OF MALE AND FEMALE PARTICIPATION RATES BY RACE 
TOTAL PARTICIPANTS REFUSALS
Number ( % )Number ( % )
209
40
209
174
40
63
(100.0)
(100.0)
174 (100.0)
63 (100.0)
(100.0)
(100.0)
(100.0)
(100.0)
173
30
131
51
173
131
30
51
(82.8)
(75.0)
(75.3)
(81.0)
(82.8)
(75.3)
(75.0)
(81.0)
(Chi-square) 
Number ( % ) p value
36
10
43
12
36
43
10
12
(17.2)
(25.0)
(24.7)
(19.1)
(17.2)
(24.7)
(25.0)
(19.1)
0.246
0.361
0.071
0.473
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Table 6.3
COMPARISON OF MEAN AGE AND AGE RANGE FOR PARTICIPANTS AND NON-PARTICIPANTS
BY SEX AND BY RACE
PARTICIPANTS 
Number Mean (S.D.)
REFUSALS 
Range Number Mean (S.D.)
S tuden t's  t - t e s t  
Range p value
TOTAL SAMPLE 385
Age
72.7 (7.2) 60-93 101
Age
72.8 (7.7) 60-88 .895
Men 203 71.5 (6.6) 60-89 46 72.8 (7.9) 60-86 .310
Women 182 74.1 (7.5) 60-93 55 72.9 (7.6) 60—88 .303
White 304 72.5 (7.0) 60-93 79 72.7 (8.0) 60-88 .867
Black 81 73.5 (7.6) 60-93 22 73.4 (6.4) 60-83 .942
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Student’s t-tests showed no overall differences in mean age between those who 
agreed to participate and those who refused, [72.7 years (s.d 7.2) age range 60-93 for 
participants, and 72.8 (s.d.7.7) age range 60-88 for refusals] (see Table 6.3). Mean ages 
of women were higher than those of men, and blacks on average were older than whites, 
but differences were not significant between those who agreed to be enrolled in the study 
and those who refused. The data did, however, indicate higher rates of refusal among 
"younger" elderly women, mean age 74.1. (s.d. 7.5) for female participants and 72.9 
(s.d. 7.6) for non-participants.
6.7 Data analysis
Data derived from this study were analysed to fulfill the approved objectives of the 
original protocol, as described in Chapter 5, on behalf of the research team at the 
Georgetown Center on Aging. Based on the concerns that resulted in changes to the 
protocol (see above), and the unusual characteristics of the study sample in terms of the 
distribution and range of years of formal education, the author sought permission to 
conduct independent analyses with a view to evaluating the validity of the assessment 
instruments employed in this and similar studies. The subsequent discussion of the data 
analysis and it results is therefore presented from this independent perspective.
Data were analysed to evaluate the validity of test scores for three cognitive 
assessment instruments: the MMSE, Verbal Fluency and Similarities Test, the specific 
content of which are discussed in Chapters 7 and 8. Except where otherwise specified, 
these constituted the outcome or "dependent" variables in the various analyses. All other 
variables, including the GDS (depression) score, were treated as intervening or
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"independent" and therefore potentially confounding factors.
In common with comparisons made between respondents and non-respondents in the 
total sample pool (described above), descriptive statistics, i.e frequencies, mean values 
and standard deviations, were computed for within and between-group baseline 
characteristics of study participants. Chi-square tests were used to determine the 
significance of differences between categories for nominal scale variables. Student’s t- 
test was used to evaluate the significance of the difference between mean values of 
interval scale variables including age. Correlation coefficients (Pearson’s r) were also 
calculated to measure the strength and direction of relationships between all interval scale 
variables, including age and education, and between interval scale variables and 
dichotomised nominal scale variables such as sex, as a basis for further analyses of data.
The primary test statistics used were:
i) Analysis of Variance (ANOVAs)."  ^ Two-way ANOVAs were computed to 
compare values for dependent variables by age group, educational level etc. Within 
subject, and between group changes over time, i.e. differences in mean values of 
dependent variables, such as Mini-Mental State Examination, by age group, at different 
assessment interviews, were evaluated using "repeated measures" ANOVAs. In all the 
ANOVAs, Tukey’s studentised range tests were used to test for the significance of the 
difference between mean values of each dependent variable by class category.
The ANOVA F-statistic ratio reflects the variability of cases in the combined sample 
relative to the variability within groups. The use of t-tests for multiple comparisons increases 
the probability of rejecting the null hypothesis of no significant difference between means, since 
it is predicted that one test in twenty will yield significance at the .05 level even if all population 
means are identical. ANOVA is therefore a more appropriate statistical
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ii) Standardised multiple linear regression models were constructed to determine the 
relative strength, direction and predictive value of selected "independent" demographic, 
morbidity and social activity variables used in the ANOVAs. Beta weights were 
computed to indicate the level of change in the dependent variable produced by a 
standardised change in each independent variable when controlling for others in the 
model  ^ p48o
6.8 Selection of independent variables for the analyses
The study produced a large volume of data from which a number of specific 
variables were selected as potential predictors of test scores in the present analyses. The 
rationale for selecting the following intervening variables was based upon reviews of 
published reports of studies employing cognitive testing in old age and/or their potential 
association with the results of such assessments:
Age: Prevalence estimates vary widely, but advancing age has been the consistent 
and primary predictor of dementing disease in all studies reviewed.®'‘'^ “®®‘®'’ In
this investigation, standard demographic categories were used in evaluating test scores 
by age, i.e. 60-64, 65-74, 75-84 and 85 years and over.
Years of Education: A relationship between education and cognitive assessment test 
scores has been observed in several studies which found low levels of education to be a 
confounding factor in screening t e s t s . scherr « ai, i 988, Murden «  ai, 1991 also
been proposed that there is a positive association between higher education and cognitive
 ^ Beta weights, together with mean values of the dependent variable and the multiple 
correlation coefficient, are presented in tables in Chapters 7 and 8.
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assessment s c o r e s . 1935. o ’Connor et ai, 1939(a) the other hand there is a marked 
inverse relationship between age and years of education in the United States. The mean 
years of education for the total adult population in 1983 was 12.5, but it fell to 11.0 for 
those aged 65-69 and to 8.8 for those aged 75 and over. Furthermore nearly 55 percent 
of the older age group finished school before the age of 14, and 7.5 percent attended 
college, compared with 28 percent with limited schooling and more than 10 percent with 
college education in the age group 60-64.^ ^  In view of this relationship
earlier studies included few, if any older individuals with very high levels of education, 
in contrast with the distribution in the present study (see below).
For purposes of the analysis, standard United States classifications were used for 
years of formal education: 8 years or less (elementary school), 9-12 years (high school), 
13-16 years (college), 17 or more years (postgraduate education).
Medical Diagnoses All medical conditions with systemic effects, from Parkinson’s 
disease to diabetes, may result in impairment in physical and in some cases mental status. 
Since older people may have significant comorbidity and the level of disability produced 
by any specific disease or disease combination should be reflected in the ADL Score, 
(see below) no attempt was made to rank or classify medical conditions and the total 
number reported was the variable used in the present analyses.
Medication Use Numerous studies have shown adverse effects on mental status from 
both individual and multiple concomitant drug use, or "polypharmacy", and interaction 
effects may occur not merely with the use of drugs designed to have psychotropic effects 
such as antidepressants and sleeping pills. ^  The multiple
177
pharmaceutical agents reported by study subjects, the many different drug categories, and 
the relatively small sample size all precluded evaluation of the effects of any specific 
drugs. Therefore, although it is a relatively crude indicator of the complexity of 
medication use the total number of medicines reported was the only indicator available 
for the analyses. A record of the number of medicines in current use was made at each 
interview.
Disability or ADL Score Many studies have found an association between physical 
disability and mental illness, a relationship identified particularly with depression. 
Advanced dementia is also associated with impairment in physical functioning, i.e. the 
development of incontinence, difficulty dressing, etc. Some thirty years ago an 
association was reported between mental test scores and physical status among older 
people in institutions,^^" “ and intuitively it might be assumed that physical
disability, related to factors such as arthritis or poor vision, would result in lower 
cognitive assessment scores for instruments requiring writing or observation, and 
although largely overlooked "hearing and visual deficits" were identified as confounding 
factors in cognitive testing in one study reviewed.
Assessment of physical status was made on a 3-point scale of ability to maintain the 
following 7 Activities of Daily Living (ADL): bathing, dressing, using the toilet,
continence, feeding, transfer from bed to chair, and w alking.^’ Scores in the 
present study were scaled by ability to perform different activities either independently 
(score=0), with assistance (score=1), or incapable (score=2). A cumulative score of 
0 denotes total independence and a score of 14, total disability.
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Depression or GDS Score Major depression is widely accepted as a condition which 
may present as "pseudodementia" in older p e o p l e . A n  
association has also been reported between "number of depressive symptoms" and 
cognitive function test scores. ^  Therefore although "depression" was
proposed in the original protocol as a mental status "outcome" variable related to 
perioperative events, and was used as such in other analyses of the study data,^ the 
number of depressive symptoms, as measured by the Geriatric Depression Scale (GDS), 
was defined as a potential predictor variable for cognitive assessment scores in the 
present analyses. For the 30-item GDS a score of 0-10 has been reported from testing 
to represent the "normal range". A score of 11 or more has been reported to indicate 
possible clinically significant d e p r e s s i o n . ^
Social activity
In the Oxford pre- and post-operative assessment study conducted in 1 9 6 1 ,S'™p:™etai. 
1961 a measure of "social integration" was included as a potential indicator of mental 
status change. In a more recent investigation, findings were inconsistent with regard to 
an association between "social isolation" and cognition test r e s u l t s . i 9 8 8  pio9o the 
present study, several questions were asked which might be defined as yielding indicators 
of "social integration" or "social activity" and 3 variables were constructed:
Number of Activities: Information was sought on the number and types of activities
® Billig N ., Stockton P ., Cohen-Mansfield J. Cognitive and affective changes after cataract 
surgery in an elderly population. The American Journal of Geriatric Psychiatry 4:1, 1996 (in 
press).
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engaged in by participants including: employment, voluntary work, social activities and 
hobbies (excluding television watching). The total number reported was used in the 
analyses.’
Hours of Activity; This was a cumulative total of the estimated number of hours 
per week spent on the above activities.
Company of Others: The average number of waking hours spent in the company 
of other people was recorded and used in the analyses. A five level variable was 
developed ranging from 0=less than 5 hours to 4 = more than 50 hours per week.® 
Additional variables:
As noted above, race and gender are the two defining characteristics for the 
collection, classification and reporting of all statistics in the United States, to the 
exclusion of data on the relationship between class, as determined by income and 
occupation, and health status etc. However, it may be argued that the institutionalisation 
of "race" and "gender" both afford a genetic or biological rationale for differences in 
mortality, morbidity, income distribution etc.^
’ Thirty percent of the sample was employed, but a number of others engaged in a range 
of voluntary work, daycare for infant grandchildren etc. which involved as great a commitment 
of time and effort as some of the participants in paid employment.
* By an oversight the questionnaire did not include a question related to whether participants 
were "living alone". Therefore this could not be used as an indicator of "social support" or 
"social isolation", and "marital status" did not appear to be an appropriate proxy.
Fifty-five percent of the sample was married. A number of individuals, however, had been 
widowed, divorced or had never married but had informal living arrangements with others, and 
a number lived with children or grand-children.
 ^ There has been some limited academic debate outside the mainstream, regarding the extent 
to which "race" should be considered as independent of "class" in its effects on the lives of 
African Americans.
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Sex A number of epidemiological studies, particularly among those conducted in 
America have reported higher rates of dementia in women.”® '^^^ ’^ i984. wcissman «  ai, i985, jorm 
et ai, 1987 contrast, some European studies reviewed reported either no differences 
between sexes or marginally higher rates in men.^ ®^ ™"®^ '^ o’connoretai, i9S9
Race Several studies have reported higher levels of dementia, among the older black 
compared with the white population, as determined by the use of screening 
instruments.^ ®*®®"^  schœnberg et al. 1985 Klein et al, 1985 recent study, however, reported
no significant differences among inner city blacks and whites of the same educational 
level 9^91
Preliminary descriptive statistics were computed for the sample categorised by age 
and sex, as described below. In addition to showing significantly lower levels of 
education for women compared with men, and African-Americans compared with whites, 
as well as correlations, either positive or negative, between education and all other 
selected variables, the data also showed considerable heterogeneity within all sample 
subgroups. Therefore, beyond the preliminary descriptive statistics, the data were 
analysed for the sample as a whole, with the exception of the regression analyses, 
described in Chapters 7 and 8, computed to discriminate between the different levels of 
formal education of men and women.
6.9 Sample characteristics and preliminary analysis of data 
i) Distribution by age, sex, race and education:
As previously shown, (see Table 6.3) the initial total study sample, all of whom 
completed at least one interview, consisted of 385 individuals aged 60-93 with a mean
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age of 72.73 (s.d. 7.16). Fifty-three percent of the participants (n=203) were men and 
47 percent women (n=182). As might be predicted, in view of the longer life 
expectancy of women, there were significant differences in the age group distribution by 
sex [chi-square=14.77 (3 d.f)., p<  .005]. More than 49 percent of the women were 
aged 75 and over (n=90) compared with 33.5 percent of men (n=68) (see Table 6.4). 
African-Americans represented only 21 percent of the sample (n=81) but there was no 
significant difference in the age group distribution by race.
There were significant differences in the education group distribution of the sample 
both by sex and by race (see Table 6.5). Only 21 percent of men in the study had not 
attended college, i.e. had received 12 years or less of education (42/203) compared with 
46 percent of women (84/182), and 45 percent of men (n=92) had postgraduate 
education compared with 15 percent of women (n=28) [chi-square=47.44 (3 d.f), 
p =.000]. African-Americans had significantly less education than whites with 32 percent 
(n=26) having only elementary education (8 years or less) compared with less than 2 
percent of whites, 78 percent of whom had received either undergraduate or postgraduate 
education [chi-square =113.50 (3 d.f.) p = .000]. It is, however, of note that 26 percent 
of the African-Americans in the sample had attended college, and of these 7 percent 
(6/81) had postgraduate education.
ii. Baseline mean values of select variables by gender and by race
Women had a significantly higher mean age than men [74.10 (s.d. 7.5) years 
compared with 71.5 (s.d. 6.6), p<  .001]. Women also had significantly less education 
on average than men [13.07 (s.d. 3.6) mean years for women compared with 16.10 (s.d.
182
Table 6.4
SAMPLE DISTRIBUTION BY AGE GROUP, SEX AND RACE
Age Total
Sex*
Men Women
Race**
White Black
N=385 (100.0) N=203 (100) N=182 (100.0) N=304 (100.0) N=81 (100.0)
60—64 58 (15.06) 38 (18.72) 20 (10.99) 48 (15.79) 10 (12.35)
65-74 169 (43.90) 97 (47.78) 72 (39.5Q 134 (44.08) 35 (43.21)
75-84 140 (36.36) 64 (31.53) 76 (41.76) 109 (35.86) 31 (38.27)
85 & over 18 (4.68) 4 (1.97) 14 (7.69) 13 (4.28) 5 (6.17)
* Chi-square value for age distribution by sex, (3 d.f.)=14.767, p=.002. 
**Chi-square value for age distribution by race, (3 d.f.) = 1.11, p=.775
Table 6.5
SAMPLE DISTRIBUTION BY EDUCATION. SEX AND RACE
Education Total
Sex*
Men Women
Race*^
White Black
0 -8  years 
9 -12  years 
13-16 years 
17 & over
N=385 (100.0) N=203 (100.0) N = 182 (100.0) N=304 (100.0) N=81 (100.0)
31 (8.05) 9 (4.43) 22 (12.09) 5 (1.64) 26 (32.10)
95 (24.68) 33 (16.26) 62 (34.07) 61 (20.07) 34 (41.98)
139 (36.10) 69 (33.99) 70 (38.46) 124 (40.79) 15 (18.52)
120 (31.17) 92 (45.32) 28 (15.38) 114 (37.50) 6 (7.41)
* Chi-square value for years of education by sex, (3 d.f)=47.44, p=.000.
**Chi-square value for years of education by race, (3 d.f)=113.48, p=.000
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3.8), for men p<  .001] (see Table 6.6).
When gender group differences in mean values of selected morbidity indicators 
were compared, i.e. medical diagnoses, number of medicines used, disability and 
depressive symptom score, women had higher mean values than men for all these 
variables. On the other hand, the only value that was significantly different for women 
was the ADL or disability score which was 0.66 (s.d. 1.6) for compared with 0.28 (s.d.
0.9) for men, (p< .05) (see Table 6.6).
Intuitively it might be predicted, that an inverse relationship would be found between 
morbidity and social activity indicators and this was confirmed. Men had significantly 
higher mean values for all the various "social integration" variables, although the range 
was great for both sexes. On average, men reported significantly more hours of activity 
per week [35.20 (s.d. 19.3) compared with 24.00 (s.d. 16.0) for womenp< .001]. They 
also reported a higher mean number of activities [5.19 (s.d. 2.2) compared with 4.68 
(s.d. 2.5) p <  .05]. Women were also, on average, more socially isolated than men, 
reporting a lower mean number of waking hours spent in the company of others, [3.58 
(s.d. 0.8) reported by men compared with 2.99 (s.d. 1.3) by women, p <  .001] (see 
Table 6.6).
When the mean values of these same selected variables were compared for white and 
African-Americans in the sample the differences were significant for most of the 
variables tested. Blacks were older on average, but not significantly so [mean age 73.48
As described above, the variable for "waking hours spent in the company of others" was 
scaled from 0 to 4, with "0=less than 5 hours per week", to "4=more than 50 hours per week".
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Table 6.6
COMPARISON OF BASELINE MEAN VALUES FOR SELECTED VARIABLES, BY SEX
MEN (n=203) WOMEN (n=182)
Mean S.D. Range Mean (S.D.) Range
S tudent's t - t e s  
p vaiue
Age 71.52 (6.6) 60-89 74.10 (7.5) 60-93 0.0005**
Education (years) 16.10 (3.8) 4 -2 2 13.07 (3.6) 0 -2 0 0.0001**
Medical D iagnoses 3.12 (1.4) 0—8 3.42 (1.7) 0—8 0.0635
M edicines Used 2.91 (2.4) 0 -1 3 3.34 (2.3) 0-11 0.0733
ADL Disability Score 0.28 (0.9) 0 -7 0.66 (1.6) 0-11 0.0047*
GDS Depression Score 5.19 (4.2) 0 -2 5 6.00 (4.6) 0 -2 5 0.0800
Weekly Hours of Activity 38.99 (21.1) 0 -9 6 24.00 (16.0) 0 -7 8 0.0001**
Number of Activities 5.19 (2.2) 0 -1 3 4.68 (2.5) 0 -1 7 0.0364*
Company of Others 3.58 (0.8) 0 -4 2.99 (1.3) 0 - 4 0.0001**
Table 6.7
COMPARISON OF BASELINE MEAN VALUES FOR SELECTED VARIABLES, BY RACE
WHITE (n=304) BLACK (n=81)
Mean S.D. Range Mean (S.D.) Range
Student’s  t - t e s  
p value
Age 72.53 (7.0) 60-93 73.48 (7.6) 6 0 -93 0.3132
Education (years) 15.72 (3.2) 6 -2 2 10.58 (4.0) 0 -1 9 0.0001**
Medical D iagnoses 3.05 (1.4) 0—8 4.06 (1.8) 1 —8 0.0001*
M edicines Used 3.05 (2.5) 0 -1 3 3.34 (2.0) 0 -1 0 0.2697
ADL Disability Score 0.33 (1.1) 0-11 0.94 (1.9) 0-11 0.0064*
GDS Depression Score 5.27 (4.3) 0 -2 5 6.65 (4.8) 0 -1 8 0.0190*
Weekly Hours of Activity 35.20 (19.3) 0 -9 6 19.47 (19.0) 0 -7 2 0.0001**
Number of Activities 5.32 (2.3) 0 -1 7 3.54 (2.1) 0 -1 0 0.0001**
Company of Others 3.39 (1.0) 0 -4 2.98 (1.4) 0 - 4 0.0119*
* Significant p< .05
** Significant p<.001
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(s.d. 7.6) compared with 72.53, p=.313] (see Table 6.7). The differences in the 
education group distribution shown in Table 6.5 were, however, clearly reflected in the 
mean years of education of African Americans compared with whites [10.58 (s.d. 4.0) 
years as opposed to 15.72 (s.d. 3.2), p<  .001].
African Americans reported higher mean levels of morbidity and the differences were 
significant for all variables with the exception of medication use. Blacks in the sample 
had a higher mean number of medical diagnoses [4.06 (s.d. 1.8) compared with 3.05 
(s.d. 1.4), p<  .001]. They had significantly higher mean disability scores [0.94 (s.d.
1.9) compared with 0.33 (s.d. 1.1), p < .01], and a slightly higher mean number of 
depressive symptoms than whites [6.65 (s.d. 4.8) as opposed to 5.27 (s.d. 4.3), p <  .05], 
(see Table 6.7).
In common with the results of the analyses comparing men and women, there was 
an inverse relationship between the higher mean values of morbidity indicators for 
African Americans and "social integration" variables. Blacks, on average, reported 
significantly fewer hours of activity per week, [19.47 (s.d. 19.0) as opposed to 35.20 
(s.d. 19.3.), p <  .001]. They also reported participation in fewer activities [3.54 (s.d.
2.1) compared with 5.32 (s.d. 2.3), p<.001], and less time spent in the company of 
others [2.98 (s.d. 1.4) compared with 3.39 (s.d. 1.0), p<  .05]. A high proportion 
of the difference between white and African-Americans and between men and women 
was attributable to the characteristics of black women who represented 63 percent of the 
African-Americans in the study (51/81) and 28 percent of the female sample (51/182). 
They were significantly more "disadvantaged" in terms of education, morbidity and social
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indicators than all other groups. “ Beyond the statistical differences in mean values of 
the various selected indicators, for men and women and for racial categories, there was 
also considerable heterogeneity within all demographic groups as demonstrated by the 
very similar range of values shown for all variables in Tables 6.6 and 6.1}^
Since women were on average significantly older than men in the sample and 
African-Americans had a higher mean age than whites, it was hypothesised that a high 
proportion of the difference between groups for the various indicators might be 
attributable to age. Mean values for each of the selected variables were therefore 
computed for age groups categorised by gender,
iii. Age group comparisons of select variables by sex
When the sample characteristics were compared by age group and by sex the most 
interesting finding was with regard to mean years of education, both within and between
" African-American women had significantly fewer mean years of education than white 
women, [10.16 (s.d. 3.8) compared with 14.20 (s.d. 2.8), p<  .0001]. They had higher values 
for all morbidity indicators than other demographic groups: mean number of medical diagnoses 
was 4.41 (s.d. 1.8) compared with 3.04 (s.d. 1.5) for white women, p <  .0001, mean disability 
score = 1.16 (s.d. 2.1) compared with 0.47 (s.d. 1.3) for white women) p<  .05. Although not 
achieving statistical significance, levels of depression and medication use were also higher. 
They had significantly lower mean values for social activity variables and also for time spent in 
the company of others.
In contrast, the small sample of African-American men (n=30) differed from white men 
only in mean years of education [11.30 (s.d. 4.3) compared with 16.88 (s.d. 3.0) p<.(X)01), 
and in social activity levels.
There was the same heterogeneity when groups were categorised by gender and by race, 
for all variables tested, i.e. the education range for black women was 0-18 years, 6-20 for white, 
4-19 years for black men and 6-22 for white. The range of medical diagnoses was 0-8 for white 
men and women and 1-8 for black. Disability scores were 0-11 for women of both races, 0-7 
for white men and 0-5 for African American men. Weekly hours of activity ranged from 1-78 
for white women and 0-59 for black, and from 0-96 for white men and 0-72 for black.
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age categories. For all age groups (60-64, 65-74, 75-84, and 85 and over) men had 
significantly more mean years of education than women (see Table 6.8). In contrast with 
other studies, however, which have found an inverse relationship between advancing age 
and years of education, there was no such correlation for either men or women. 
Although the numbers were small, those aged 85 and over had more mean years of 
education in both gender groups, [18.25 (s.d. 2.4) for men (n=4), and 13.57 (s.d. 4.5) 
for women] (n= 14). The fact that education was found to be independent of age among 
study subjects afforded a focus for all further analyses.
Women tended to report more medical diagnoses, higher medicine use and higher 
levels of physical disability than men, but there were no significant differences between 
men and women by age group (see Tables 6.9 to 6.11). The mean number of medical 
conditions for the total sample was 3.26 (s.d. 1.6, range 0-8). Women reported a higher 
mean number of medical conditions with advancing age [3.30, (s.d. 1.4) at ages 60-64, 
rising to 3.86 (s.d. 2.0) at ages 85 and over]. Men, in contrast, reported a mean of 2.66 
(s.d. 1.3) at ages 60-64, increasing to a mean of 3.58 (s.d. 1.5) at ages 75-84 (see Table
6.9). Those few men aged 85 and over (n=4) reported a slightly lower number of 
medical conditions, [3.50 (s.d. 0.6)] indicating possible differential survival rates for 
those with lower incidence of morbidity.
This observation was supported by the data relating to medicines in daily use. The 
mean number of medications for the total sample was 3.11 (s.d. 2.4, range 0-13).^^
As noted earlier (see 6.3 Changes to the protocol) one of the original eligibility criteria 
for the study was use of 2 or less medications. Had this criterion not been changed, only 
176/385 (46 percent) of those who agreed to participate would have been eligible for the study.
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Table 6.8 
YEARS OF EDUCATION
Men Women p value
Age Group N=203 Mean (S.D.) (Range) N = 182 Mean (S.D.) (Range) ( t- te s t)
60—64 38 15.45 (3.8) (4-20) 20 13.50 (2.1) (9-17) 0.016*
6 5 -7 4 97 16.55 (3.1) (8-22) 72 13.33 (3.3) (5-20) 0.000*
7 5 -8 4 64 15.53 (4.6) (4-22) 76 12.61 (4.0) (0-20) 0.000*
85 & over 4 18.25 (2.4) (15-20) 14 13.57 (4.5) (6-19) 0.019*
Table 6.9 
MEDICAL DIAGNOSES
Men Women p value
Age Group N=203 Mean (S.D.) (Range) N = 182 Mean (S.D.) (Range) (t- te s t)
6 0 -6 4 38 2.66 (1.3) (1-6) 20 3.30 (1.4) (1-6) 0.098
6 5 -7 4 97 2.99 (1.4) (0-8) 72 3.25 (1.8) (0-8) 0.325
7 5-84 64 3.58 (1.5) (1-7) 76 3.54 (1.5) 0 - 8 ) 0.879
85 & over 4 3.50 (0.6) (3-4) 14 3.86 (2.0) (2-8) 0.558
Table 6.10 
MEDICINES IN DAILY USE
Men Women p value
Age Group N =203 Mean (S.D.) (Range) N = 182 Mean (S.D.) (Range) ( t- te s t)
6 0 -6 4  38 2.32 (2.1) (0-6) 20 3.15 (2.7) (0-11) 0.240
6 5 -7 4  97 2.67 (2.3) (0-10) 72 3.31 (2.3) (0-11) 0.080
7 5 -8 4  64 3.64 (2.6) (0-13) 76 3.50 (2.2) (0-10) 0.735
85 & over 4 2.50 (0.6) (2-3) 14 2.93 (2.7) (0-8) 0.589
Age Group N =203
6 0 -6 4  
6 5 -7 4  
7 5 -8 4  
85 & over
Table 6.11 
DISABILITY SCORE
Men Women p value
Mean (S.D.) (Range) N=182 Mean (S.D.) (Range) (t- te s t)
38 0.26 (0.9) (0-5) 20 0.20 (0.4) (0-1) 0.707
97 0.18 (0.5) (0-3) 72 0.31 (0.8) (0-4) 0.209
64 0.39 (1.3) (0-7) 76 0.89 (2.0) (0-11) 0.077
4 1.00 (0.0) (1-1) 14 1.93 (2.7) (0-9) 0.226
* Significant, p < .05
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Men reported lower usage rates than women in ail age groups except those aged 75-84 
years. Women aged 85 and over, however, had lower mean rates of medication use than 
other female age groups, [2.93 (s.d. 2.7) compared with a low of 3.15 (s.d. 2.7) for 
those aged 60-64 years]. Similarly men aged 85 and over reported rates of medicine use 
[2.50 (s.d. 0.6)] comparable with men aged 60-64 years (see Table 6.10).
In contrast with values indicative of lower morbidity in terms of medical diagnoses 
and medication use amongst those of advanced age, there was a correlation between age 
and physical disability or frailty. The overall mean disability score was 0.50 (s.d. 1.3, 
range 0-11). Of the total sample, 299 (78 percent) reported independence in all activities 
of daily living (ADL) and only 29 cases (7.5 percent) had a disability score of 2 or more 
out of a possible 14. For both men and women, however, disability increased with age, 
although it should be noted that there were individuals with no reported impairment in 
all age groups (see Table 6.11).
There was a trend to higher mean numbers of depressive symptoms, as measured by 
the Geriatric Depression Scale (GDS), with advancing age. The overall mean was 5.56 
(s.d. 4.4, range 0-25). Fifty-three subjects (14 percent of the total) had baseline GDS 
scores of 11 or higher, defined as indicative of possible clinical depression.^“*''^ ®’ ^  
Although the mean number of symptoms was higher for women than men, and increased 
with advancing age, ranging from 4.37 (s.d. 4.0) for men aged 60-64 to 6.75 (s.d 2.1) 
for those aged 85 and over, and from 4.80 (s.d. 4.3) for women aged 60-64 to 7.07 (s.d. 
5.4) for the oldest age group, the differences between men and women were not 
significant (see Table 6.12).
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Men
Age Group N=203 Mean
60—64 38 4.37
6 5 -7 4 97 5.15
7 5 -8 4 64 5.63
85 & over 4 6.75
(4.0) 
(4.7) 
(3.4)
(2 .1)
Table 6.12 
DEPRESSION SCORE
(S.D.) (Range) N =
(0-17)
(0-25)
(0-15)
(5-9)
Women p value
182 Mean (S.D.) (Range) ( t- te s t)
20 4.80 (4.3) (0-14) 0.712
72 6.24 (4.7) (0-16) 0.139
76 5.84 (4.5) (0-25) 0.749
14 7.07 (5.4) (0-18) 0.859
Table 6.13 
WEEKLY HOURS OF ACTIVITY
Men Women p value
Age Group N=203 Mean (S.D.) (Range) N=182 Mean (S.D.) (Range) ( t- te s t)
6 0 -6 4 38 49.13 (22.4) (0-85) 20 33.10 (20.2) (7-78) 0.008*
6 5 -7 4 97 40.15 (20.2) (0-96) 72 25.25 (15.5) (1-57) 0.000*
7 5 -8 4 64 32.38 (19.4) (0-95) 76 21.72 (14.2) (0-57) 0.000*
85 & over 4 20.25 (12.3) (2-28) 14 16.64 (16.2) (0-47) 0.647
Table 6.14 
NUMBER OF ACTIVITIES
Men Women p value
Age Group N=203 Mean (S.D.) (Range) N=182 Mean (S.D.) (Range) ( t- te s t)
6 0 -6 4 38 4.92 (2.1) (1-10) 20 5.70 (2.7) (1-10) 0.269
6 5 -7 4 97 5.67 (2.1) (0-13) 72 5.07 (2.6) (1-17) 0.106
7 5 -8 4 64 4.75 (2.1) (0-10) 76 4.28 (2.3) (0-10) 0.212
85 & over 4 3.00 (2.3) (1-5) 14 3.43 (2.4) (0-9) 0.758
Table 6.15 
COMPANY OF OTHERS
Men Women p value
Age Group N=203 Mean (S.D.) (Range) N=182 Mean (S.D.) (Range) ( t- te s t)
6 0 -6 4 38 3.66 (0.8) (1-4) 20 3.55 (0.9) (1-4) 0.650
6 5 -7 4 97 3.55 (0.8) (1-4) 72 2.92 (1.3) (0-4) 0.0007*
7 5 -8 4 64 3.58 (0.9) (0-4) 76 2.96 (1.3) (0-4) 0.001*
85 & over 4 3.50 (0.6) (3-4) 14 2.79 (1.5) (0-4) 0.175
Significant, p < .05
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For social activity, however, there were wide variations and some significant 
differences by gender. The overall mean reported "hours of activity" per week was 
31.90 (s.d. 20.3, range 0-96). The number of hours declined with each advancing age 
group for men and women, from a mean of 49.13 (s.d. 22.4) for men aged 60-64, to 
16.64 (s.d. 16.2) for women aged 85 and over. Men reported more hours of activity at 
all ages than women, and for all but the oldest age group, the differences were significant 
(see Table 6.13). Similarly, the cumulative number of different activities reported tended 
to decline with advancing age, for both men and women, and there were no significant 
age-group differences between the sexes (see Table 6.14). '^  ^ In terms of time spent in 
the company of others, however, women were more "socially isolated" than men after 
the age of 65, and the differences were significant for all but the oldest age group (see 
Table 6.15).
In summarising the characteristics of the sample by age group and sex, there were 
no significant differences in any of the morbidity indicators, i.e. medical diagnoses, 
medicine use, disability or depression scores, between men and women, although 
physical disability did increase with advancing age, and was higher for women than men. 
Age effects for the other indicators were inconsistent, and the range of values was great 
for all but the small group of men aged 85 and over who appeared to be the most 
homogeneous group as determined by all the variables tested. Women reported
Thirty percent of study participants (predominantly men) were in paid employment, either 
full or part-time. This probably accounts for the high number of "hours of activity" but 
relatively lower number of different activities reported by men aged 60-64 years.
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significantly less social activity than men and spent less time in the company of others 
after the age of 65. The greatest difference between men and women, both overall and 
within age-groups was, however, with regard to mean years of education, which were 
significantly higher for men than for women. Of particular interest, however, was the 
lack of association between age and educational level for either gender.
Summary and presentation of data
The study conducted by the Center on Aging at Georgetown University Medical 
Center was designed to assess the effects of elective surgery on the mental status of 
people aged 60 and over, defined both in terms of cognitive functioning and number of 
depressive symptoms. Changes to the protocol (see 6.3 above), resulted both in the 
enrollment of a more varied sample of study participants than would otherwise have 
occurred, and in the addition of two additional cognitive assessment instruments to the 
Mini-Mental State Examination (MMSB),^ ®*®^®'" the only test of cognition in the
original proposal. All study subjects consented to be interviewed at least once, and 
complete demographic information and data on morbidity, depressive symptoms and 
social indicators, as well as MMSE scores were recorded.
It is apparent from the frequency distributions shown in Tables 6.1 to 6.2 that 
relatively few of the majority African-American older population of Washington, D C. 
receive medical treatment at Georgetown Medical Center and it is not proposed that the
The Verbal Fluency and Similarities Tests were administered to a 10 percent smaller 
sample (n=347) since their use was initiated after the study had begun. Any differences from 
the characteristics of the total sample are discussed in Chapter 8.
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study sample is representative of the older population either of the United States in 
general or of its capital city. On the other hand, the sample was exceptional both in 
terms of the very high mean educational levels of both men and women, not merely 
compared with national statistics for the elderly, but also for the total adult population.^^ 
Senate, 1983 p35 ^as also heterogeueous as demonstrated by the range of values for all the
variables selected for testing among all demographic groups, male and female, white and 
African-American. Futhermore, a possibly unique characteristic demonstrated in the 
preliminary analyses was the independence of level of education from age. The 
predictive value of education versus age, morbidity, and other indicators, and the 
relationship between them, therefore afforded a focus for evaluating the validity of the 
cognitive assessment instruments administered in the conduct of the study, and to this end 
the level of depression was redefined as an independent predictor rather than an outcome 
variable as in the original proposal.
Epidemiological studies of dementing disease typically consist of one interview or 
assessment session. The Georgetown Center on Aging study was, however, designed as 
a longitudinal investigation and this afforded an opportunity for evaluating the reliability 
of cognitive assessment instruments as determined by their sensitivity to "practice" or 
"learning effects" when the tests are repeated over time. The results of these analyses, 
combined with the cross-sectional data generated by the first interview of the total 
sample, are presented in Chapters 7 and 8, as evidence for questioning the overall 
validity and reliability of the techniques employed under the "cognitive paradigm" of 
dementia for determining "impairment" in epidemiological and clinical studies.
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Chapter 7
THE MINI-MENTAL STATE EXAMINATION
7.1 A method for ’’grading the cognitive state of patients” ®^*®*®”’ The Mini- 
Mental State Examination (MMSE), developed in the mid-1970s by a psychiatrist, 
Marshal Folstein, was described in the original publication as a "quantified assessment 
of cognitive state, of demonstrable reliability and validity", permitting "comparisons to 
be drawn between intellectual changes and other aspects of mental functioning 
ai, 1975 pi95 "phc tcnu "mini" was used, not because the test is relatively brief to administer, 
but because it concentrates "only on the cognitive aspects of mental functioning, and 
excludes questions concerning mood, abnormal mental experiences and form of 
thinking"
The MMSE was validated on a sample of 69 patients admitted to a psychiatric 
hospital with "dementia syndromes, affective disorder, pseudodementia, mania, 
schizophrenia and personality disorders", and also a group of 63 "normal subjects" living 
in the community. It was also administered to a further 137 patients admitted to the 
same hospital for "standardisation" of scores by type of mental disorder.'"®'”’®*"®*®*’ 1975 p i9o 
Twenty-six subjects were selected from the above samples for concurrent testing of the 
MMSE with the Wechsler Adult Intelligence Scale (WAIS). These tests showed Pearson 
correlation coefficients between the WAIS "verbal" test scores and the MMSE of 0.776 
and between the WAIS "performance" tests and the MMSE of 0.660.'"®'”’®*"®*®'’
Reliability of the MMSE was tested by administration of the instrument twice within 
24 hours of hospital admission to 41 study subjects, a procedure which resulted in
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correlation coefficients of 0.89 between test scores when the instrument was administered 
by the same person and 0.83 when two different interviewers were used. In addition, 
23 "elderly depressed and demented patients chosen for their clinical stability" were 
tested and re-tested approximately 28 days apart (Pearson’s r=0.98). From these studies 
it was concluded that the MMSE is a valid and reliable instrument for distinguishing 
"patients with cognitive disturbance from those without such disturbance". It was also 
reported that 33 of the initial sample were tested prior to as well as after treatment 
"appropriate to their conditions", and it was noted that scores correlated with changes in 
cognitive state "when and if patients recover On the other hand, with the
exception of 3 patients for whom individual charts illustrated recovery from "metabolic 
delirium", "head injury" and "depression" over periods ranging from 20 to 75 days, the 
specific number showing such recovery and the magnitude of improvement in MMSE 
score was not r e p o r t e d . F u r t h e r m o r e ,  there was no record of repetitive 
testing of "normal" subjects over time.
7.2 The content of the Mini-Mental State Examination
The MMSE is an 11-item instrument with a potential total score of 30. Tests 
included in the formal structure of the MMSE are classified as measures of "orientation", 
"registration", "attention and calculation", "recall", and "language" (see Figure 7.1): 
Orientation has been defined in neuropsychology as "the awareness of self in 
relation to one’s surroundings, (requiring) consistent and reliable integration of 
attention, perception and memory". It is typically assessed in relation to 
"person", "place" and "time".^^- The latter two components are tested
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F igu re 7 .1
MINI MENTAL STATE EXAMINATION QUESTIONNAIRE
Meucimum
score Score ORIENTATION
5 ( ) What is the (YEAR) (SEASON) (MONTH) (DATE) (DAY)?
5 ( ) Where are we? (STATE) (COUNTY) (TOWN) (HOSPITAL/
FLOOR) or address of interview site.
REGISTRATION
( ) Name 3 objects: 1 second to say each. Then ask the
patients all 3 after you have said them. Give 1 point 
for each correct answer. Then repeat until he leams 
all three. Count trials and record.
ATTENTION & CALCULATION
( ) Serial 7's, subtracting 7 from 100. 1 point for each
correct answer. Stop after 5 answers.
RECALL
( ) Ask for the 3 objects repeated above. Give 1 point
for each correct einswer.
LANGUAGE
( ) Name a pencil, and a watch (2 points)
Repeat the following: "NO IPS ANDS OR BUTS" (1 POINT)
Follow a 3-stage commauid: "TAKE A PAPER IN YOUR RIGHT 
HAND: FOLD IT IN HALF, AND PUT IT ON THE FLOOR"
(3 points)
Read and obey the following: CLOSE YOUR EYES (1 POINT) 
Write a sentence (1 point)
Copy a design * (1 point)
Total score
* "On a clean piece of paper, draw intersecting pentagons, each side 
about 1 inch, and ask him to copy it exactly as it is. All 10 angles must 
be present and 2 must intersect to score 1 point." e t  a i ,  1 9 7 5  p i 98
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in the MMSE. Orientation to "time" is measured by asking the subject the date, 
month, year, day of week and season of the year, (score=5 points). Orientation 
to "place" requests details of the address and specific location where the test is 
taking place (score=5 points).
Registration is the process by which "incoming information is held briefly in 
sensory store" and is either selected for transfer to short-term memory or 
i g n o r e d . T h i s  is assessed in the MMSE by asking individuals to repeat 
three unrelated "objects" chosen by the interviewer (score=3 points).
Attention and Calculation The MMSE items classified under this heading relate 
to three mental processes, "attention, concentration and tracking". Although each 
may be differentiated theoretically, in practice this is problematic since intact 
attention is a necessary precondition for both concentration and mental tracking 
activities.i983p548 Two alternative measures are offered to subjects. The first 
is the "serial sevens test" which requires sequential subtraction of the number 7 
from 100 five times to reach the number 65, (score=5 points). Alternatively the 
person may be asked to spell the word "WORLD" backwards (score=5 points). 
Recall Short-term memory is assessed by asking the subject to recall the three 
nouns repeated above in the "registration" item (score=3 points).
Language The entire second section of the MMSE is described under this 
heading. The subject is shown a pencil and a watch and asked to name them 
(score=2 points). The subject is requested to repeat the expression "NO IPS 
ANDS OR BUTS" (score =1 point); to follow a three stage command relating
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to folding a sheet of paper (score=3 points); and to obey a written instruction,
i.e. CLOSE YOUR EYES (score = 1 point). The subject is then asked to write 
a sentence spontaneously (score =1 point), and to copy a diagram of intersecting 
pentagons (score=1 point).
The diagram of intersecting pentagons is described by Folstein as a "complex 
polygon similar to a Bender-Gestalt Figure''^ *"®*®'®*"®*®*’ 1975pi9o rationale, however, 
was given in the original publication for inclusion of this or any other specific item in 
the MMSE, or for the classification of all tests in the second section as "language" rather 
than subdividing them into a "performance" or similar category.
7.3 Normative criteria for scoring the MMSE
When the MMSE was first "validated", the mean score for the control group of 
"normal elderly persons" whose mean age was 73.9, was reported to be 27.6, s.d. 
j y  Folstein et ai, 1975 pi9i p^j. patients admitted to the psychiatric unit, a score of 20 out of a 
possible 30 was reported to distinguish those with "cognitive impairment" from those 
without. 1975 pi96 Y wo years later, Folstein, was the co-author of a paper reporting
the results of "mental status assessments" of neurological patients admitted to hospital. 
A mean MMSE score of 22.7 was found among 38 cases determined to have a "cognitive
 ^ The Bender-Gestalt test, also called the "Visual Motor Gestalt Test", was originated in 
the 1930s to study the mental development of children. It has been described as assuming "first 
place position" among the most frequently used psychological tests in the U.S.A. It serves both 
as a "visuoconstructional task for neuropsychological assessment" and as a "projective technique 
for studying personality". The test requires the subject to copy nine designs, one of which 
consists of intersecting h e x a g o n s . T h i s  latter apparently inspired the pentagon 
diagram of the MMSE.
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defect", and the authors proposed that the instrument had been "revalidated".^ ®*^ '®**™* 
Folstein, 1978 p225-7 jjj subsequent studies reviewed for this discussion the upward revision of 
the "norm" to an MMSE score of "23 or less" was the standard adopted.
As noted above, it was reported in the original publication that improvement in 
cognitive state among patients admitted to a psychiatric hospital was reflected by a 
concomitant increase in MMSE test scores. On the other hand, no significance or 
normative values were ascribed to any specific improvement in test scores. In 1983, 
however, Folstein collaborated in an investigation of 20 patients undergoing 
electroconvulsive therapy (ECT) under general anaesthesia for "major depressive 
disorder". The mental status of the patients was evaluated with the MMSE, before and 
after the procedure was carried out. The report of this study proposed that a decrease 
of two points or more on the MMSE met the "clinical criterion for cognitive 
decline" . aai. i9S3pi93 Since that time a two-point "decline" has been used in at least 
two studies which have employed the MMSE to evaluate mental status change in older 
people following surgery ^
7.4 The present study and the focus of the analyses
The administration of the Mini-Mental State Examination*"®'*^ '" to a sample of 
residents of Metropolitan Washington, D.C. attending Georgetown University Medical 
Center, afforded the opportunity for evaluating the validity and reliability of the 
instrument in terms of the association between test scores and a range of demographic, 
morbidity and social indicators. Since the study from which the data were derived was 
designed to monitor "mental status change pre- and post-surgery", longitudinal data were
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also generated for further assessment of the reliability of the instrument in terms of the 
sensitivity of MMSE scores to repetitive testing. As previously discussed, (see Chapter 
6), a number of specific variables were selected for testing as potential independent 
predictors or confounding factors for MMSE scores. These variables were age, 
education, medical diagnoses, medicine use, level of disability, depression score, and 
three "social integration" variables: hours of activity per week, number of activities, and 
hours per week spent in the company of others. Some significant differences in mean 
values for these variables were detected between gender subgroups but there was also 
considerable within-group heterogeneity (see Tables 6.8 to 6.15). In view of this 
variation, and the great volume of data generated by the study, the analyses presented 
relate to the total sample, with the specific exceptions described in the tables and 
narrative.
Analysis of variance modelling was the statistical technique used to assess the 
significance of the variation in mean values by age, education or other categories. 
Tukey’s test was computed to assess the significance of between-group differences in 
mean values for categories within the model.
7.5 The relationship between age, MMSE score and other indicators All clinical 
and epidemiological studies previously reviewed have defined advancing age as the 
primary predictor of cognitive impairment and/or dementing disease.®*''*''“ “ ^’ i987pp7-ii 
was therefore hypothesised that age would be the primary predictor of MMSE scores in 
the present study. The results of the analyses demonstrating mean MMSE scores by age 
category, together with mean values for years of education and all selected morbidity and
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social indicators is shown in Table 7.1.
As predicted, the analysis of variance (ANOVA) detected a significant overall 
difference in mean MMSE score by age group [F(3,384) = 11.21, p <  .001]. For the two 
highest age categories, mean MMSE scores were significantly lower (p< .05) than for 
either of the younger groups, but there was also greater variation in test scores among 
the older groups (X=27.25, s.d. 2.9 for those aged 75-84, and X=26.00, s.d. 3.8 for 
those aged 85 and over). In addition, scores were on average slightly higher for those 
aged 65 to 74 (X=28.46, s.d. 1.7) compared with those aged 60 to 64 (X=28.34, s.d.
2.1), but the difference was not significant.
When mean years of education were computed by age group, however, relationships 
were inconsistent and the ANOVA model failed to achieve significance. Those aged 75 
to 84 had significantly fewer mean years of education than other age groups (X = 13.94 
s.d. 4.5, p <  .05), and mean years of education were highest for those aged 65 to 74 
(X=15.18, s.d. 3.5), the group with the highest mean MMSE score (see Table 7.1).
The ANOVA models showed significant differences in mean values by age group for 
all morbidity and disability indicators, with the exception of depression score. There was 
a consistent increase in the mean number of medical diagnoses with advancing age and 
the variation was significant [F(3,384)=4.14, p < .01]. Those aged 60 to 64 reported 
significantly fewer medical conditions (X=2.88, s.d. 1.3, p <  .05) compared with other 
age groups. ANOVA indicated a small but significant difference in the mean number of 
medicines in daily use by age group [F(3,384) =2.99, p < .05] but differences in mean 
values did not correlate with advancing age, the youngest and the oldest age groups
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Table 7.1
TOTAL SAMPLE: MEAN BASELINE MMSE SCORES, YEARS OF EDUCATION
MORBIDITY AND SOCIAL ACTIVITY LEVELS, BY AGE CATEGORY
MMSE Score Years of Education Medical D iagnoses
Age N =385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 58 28.34 (2.1) 14.78 (3.5) 2.88* (1.3)
6 5 -7 4 169 28.46 (1.7) 15.18 (3.5) 3.10 (1.6)
7 5 -8 4 140 27.25* (2.9) 13.94* (4.5) 3.56 (1.5)
85 & over 18 26.00* (3.8) 14.61 (4.6) 3.78 (1.7)
ANOVA of MMSE Scores by Age Category [F(3,384)=11.21, p=.0001] 
ANOVA of Age by Years of Education (F(3,384)=2.51, p=.0581]
ANOVA of Age by Number of Medical Diagnoses [F(3,384)=4.14, p=.0066]
No. of Medicines Disability Score D epression Score
Age N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 58 2.64 (2.4) 0.24 (0.7) 4.51 (4.1)
6 5 -7 4 169 2.90 (2.3) 0.23 (0.6) 5.62 (4.7)
7 5 -8 4 140 3.59 (2.5) 0.66 (1.7) 5.74 (4.1)
85 & over 18 2.73 (2.5) 1.72* (2.4) 7.00 (4.8)
ANOVA of Age by Number of Medicines in Daily Use [F(3,384) = 2.99, p= .0311]
ANOVA of Age by Disability Score [F(3,384)=9.53, p = .0001]
ANOVA of Age by Depression Score [F(3,384) = 1.83, p=.1411]
Mrs of Activity No. of Activities Com pany of Others
Age N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 58 43.60* (22.8) 5.19 (2.3) 3.62 (0.8)
6 5 -7 4 169 33.80* (19.7) 5.41 (2.3) 3.28 (1.2)
7 5 -8 4 140 26.59 (17.6) 4.49* (2.2) 3.24 (1.2)
85 & over 18 17.44 (15.2) 3.33* (2.3) 2.94 (1.4)
ANOVA of Age by Weekly Hours of Activity [F(3,384) = 14.57, p=.0001]
ANOVA of Age by Number of Activities [F(3,384)=7.35, p=.0001]
ANOVA of Age by Waking Hours in the Company of Others [F(3,384)=2.38, p=.069]
* p<.05
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having lower rates of medication use than those aged 65-74 and 75-84.^
The most consistent age-associated morbidity indicator was disability score 
[F(3,384)=9.53, p <  .001]. The mean value was also significantly higher for the oldest 
age group than for all others, although the variation was great (1.72, s.d 2.4, p <  .05). 
Symptoms of depression tended to increase with advancing age, and to correlate with 
higher morbidity, but there were no significant overall or between group differences for 
this variable.
Comparison of social activity indicators by age group and by gender in earlier 
analyses (see Tables 6.13 to 6.15) showed a marked and consistent decline with 
advancing age for both sexes, and the findings were therefore the same for the combined 
sample. The ANOVA model demonstrated a significant difference in mean weekly hours 
of activity [F(3,384) = 14.57, p<  .001]. Those aged 60-64 (X=43.60, s.d. 22.8) and 
those aged 65-74 (X=33.80, s.d. 19.7) reported significantly more hours of activity than 
the older groups (p< .05). Similarly there was a significant overall difference in the 
number of activities [F(3,384)=7.35, p <  .001], those in older age groups reporting a 
lower mean number than younger subjects (X=4.49, s.d. 2.2 for those aged 75-84, and 
3.33 s.d. 2.3 for those aged 85 and over, p<  .05). Although there was an inverse 
relationship between hours spent in the company of others and advancing age, the 
differences were not significant.
 ^ As previously noted, lower medicine use among those aged 85 and over may be indicative 
of differential survival of the healthiest into advanced old age (see Chapter 6, Table 6.10).
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7.6 MMSE scores and other indicators by years of education
As described in Chapter 6, a high proportion of the sample, both men and women, 
had received university education, many undertaking both undergraduate and postgraduate 
studies. Table 7.2. shows mean values for MMSE scores and other selected variables 
categorised by years of education. There is a strong correlation between mean MMSE 
score and educational category, one that is greater than between age groups as reflected 
in the ANOVA value [F(3,384)=47.79, p<  .001]. Those with 0-8 and 9-12 years of 
education had significantly lower mean MMSE scores (X=24.10, s.d. 3.7, and 27.15, 
s.d.2.4) than groups with education at the college or postgraduate level, (X=28.64, s.d. 
1.5 and X=28.58, s.d. 1.9 respectively). Differences in mean MMSE scores between 
the lower two educational groups were also significant (p < .05) but not between the two 
higher education categories.
ANOVA also demonstrated that there was an association between educational 
category and age, which just achieved significance [F(3,384)=2.77, p=.0415]. Those 
with the least education were on average significantly older (X=76.13, s.d. 7.7 years), 
compared with a mean of less than 73 years for the other educational groups. Although 
the difference was small, and did not achieve statistical significance, those with the 
highest mean MMSE score were in the group with 13-16 years of education, the category 
which also had the lowest mean age (72.09, s.d. 7.0).
All other variables tested, however, with the exception of number of medicines used, 
showed a consistent association with educational category and a highly significant overall 
difference in mean values, as determined by analysis of variance (p< .001).
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Table 7.2
TOTAL SAMPLE: MEAN BASELINE MMSE SCORES, AGE. MORBIDITY.
AND SOCIAL ACTIVITY LEVELS. BY EDUCATIONAL CATEGORY
MMSE Scores Age Medical D iagnoses
Education N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 8  years 31 24.10* (3.7) 76.13* (7.7) 4.26* (1.5)
9 -1 2  years 95 27.15* (2.4) 72.79 (7.3) 3.48 (1.7)
1 3 -1 6  years 139 28.64 (1.5) 72.09 (7.0) 3.09 (1.6)
17 or more 120 28.58 (1.9) 72.55 (6.9) 3.04 (1.3)
ANOVA of MMSE Scores by Education [F(3,384) =47.79. p=.0001]
ANOVA of Years of Education by Age [F(3,384) =2.77, p=.0415]
ANOVA of Number of Medical Diagnoses by Education [F(3,384)=6.42, p= .0003]
No. of Medicines Disability Score D epression Score
Education N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 8  years 31 3.23 (2.1) 1.39* (2.7) 7.94* (4.5)
9 -1 2  years 95 3.32 (2.3) 0.54 (1.5) 6.45 (5.3)
1 3 -1 6  years 139 3.01 (2.3) 0.36 (0.9) 5.45 (4.1)
17 or more 120 3.03 (2.5) 0.28 (0.8) 4.37 (3.5)
ANOVA of Number of Medicines in Daily Use by Education [F(3,384)=0.38, p = .771]
ANOVA of Disability Score by Education [F(3,384)=6.61, p=.0002]
ANOVA of Depression Score by Education [F(3,384)=:7.67, p=.0001]
Hrs of Activity No. of Activities Com pany of Others
Education N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 8  years 31 15.74* (20.1) 2.52* (1.6) 2.87* (1.6)
9 -1 2  years 95 25.00* (16.8) 4.13* (2.0) 3.06 (1.3)
1 3 -1 6  years 139 31.97* (19.6) 5.25 (2.3) 3.40 (1.0)
17 or more 120 41.43 (19.0) 5.90 (2.2) 3.50 (0.9)
ANOVA of Education by Weekly Hours of Activity [F(3.384)=22.21, p=.0001]
ANOVA of Education by Number of Activities [F(3,384)=26.26, p=.0001]
ANOVA of Education by Waking Hours in the Company of Others [F(3,384) =4.61, p=.004]
* p<.05
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Furthermore, those in the lowest educational category had significantly higher mean 
values for all the morbidity and disability indicators and sigificantly lower values for the 
"social integration" variables, including time spent in the company of others. At the 
same time, those in the highest educational category (17 years or more) reported the 
lowest mean values for morbidity and disability, and the highest for social activity, even 
though, as noted above, the mean age of the post-graduate education group was slightly 
greater than the age of those with 13-16 years of education (see Table 7.2).
7.7 MMSE score and other indicators by baseline MMSE score level
There was considerable variation in MMSE scores both for those in the oldest age 
groups and in the lowest educational categories (see Tables 7.1 and 7.2). Therefore, in 
an attempt to determine the relative effect of age and education, a variable was created 
to categorise the level of MMSE scores in relation to the norms which have been 
proposed for assessing the significance of such scores.
As described earlier, the values recorded for MMSE scores when the instrument was 
first validated were 27.6 for "normal subjects" and 20 for those with "cognitive 
i m p a i r m e n t T h e  latter "cut-off" point was raised to 23 in a second 
publication^® ^^78 p22? j^ d^ been largely accepted in the literature reviewed.
Based on normative criteria promoted by the developer of the instrument, a "baseline 
MMSE score" variable was created and categorised as 23 or less= "cognitively 
impaired", 24-27 = "low normal", and 28-30 = "high normal". Mean values, 
ANOVAs, and between group significance tests were computed for all predictor variables 
categorised by the baseline MMSE score level variable.
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Twenty-five subjects (6.49 percent of the sample) scored 23 or less on the MMSE, 
81 (21 percent) scored in the range 24-27, and 279 (72 percent) scored 28 or more. The 
mean score for those in the lowest group was 20.96 s.d. 2.2, close to the value first 
proposed as the indicator of cognitive impairment (see above). Since the lowest category 
covered a much greater score range (0-23), the within group variation was therefore 
higher compared with the other groups (X=25.89, s.d. 1.1, for scores 24-27, and 
X = 29.09, s.d. 0.8 for scores 28-30). Because the variable was designed to examine the 
characteristics of those scoring at different levels, both overall variation and between 
group differences were, predictably, highly significant (see Table 7.3).
When the "baseline MMSE score" variable was evaluated by age and years of 
education, variation was greater for the latter although both were highly significant, 
ANOVA for mean age by level of baseline MMSE score [F(3,384) = 14.69, p <  .001], 
compared with [F(2,384)=44.99, p<  .001] for education. Those scoring at the highest 
level were significantly younger than the other two groups (X=71.56, s.d. 6.4 for score 
level 28-30, X=75.60, s.d. 7.9 for scores in the 24-27 range, and 76.52, s.d. 8.6 for 
the lowest MMSE score group). There were, however, significant differences in mean 
years of education between all three groups, ranging from X=9.08, s.d. 4.1 years for 
the lowest group to X = 15.54, s.d. 3.4 for those scoring 28-30.
Table 7.2 showed an inverse correlation between years of education and mean values 
for all morbidity indicators, with the exception of number of medicines in daily use. 
Similar but more pronounced and consistent relationships were observed with regard to 
the baseline MMSE score categories (see Table 7.3). For this variable, ANOVA
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Table 7.3
TOTAL SAMPLE: MEAN MMSE SCORE, AGE, YEARS OF EDUCATION,
MORBIDITY AND SOCIAL ACTIVITY LEVELS BY BASELINE SCORE
B aseline MMS Score Age Years of Educatior
MMS S core N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 3 25 20.96* (2.2) 76.52 (8.6) 9.08* (4.1)
2 4 -2 7 81 25.89* (1.1) 75.60 (7.9) 13.25* (3.9)
2 8 -3 0 279 29.09* (0.8) 71.56* (6.4) 15.54* (3.4)
ANOVA of MMS Scores by Baseline Score Level [F(2,384)=940.15, p= . 0001]
ANOVA of Age by Baseline Level of MMS Score [F(2,384)=14.69, p=.0001]
ANOVA of Education by Baseline Level of MMS Score [F(2,384)=44.99, p = .0001]
B aseline Medical D iagnoses M edicines Used Disability Score
MMS S co re N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 3 25 4.16 (1.8) 3.64 (2.5) 2.12* (3.2)
2 4 -2 7 81 3.64 (1.5) 3.28 (2.2) 0.78* (1.7)
2 8 -3 0 279 3.08* (1.5) 3.01 (2.4) 0.22* (0.6)
ANOVA of Medical Diagnoses by Baseline Level of MMS Score [F(2,384)=8.77, p=.0002] 
ANOVA of Medicines Used by Baseline Level of MMS Score [F(2,384) = 1.06, p=.347] 
ANOVA of Disability Score by Baseline Level of MMS Score [F(2,384)=31.36, p=.0001]
B aseline Depression Score Hours of Activity Com pany of Others
MMS S core N=385 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 3 25 8.20* (4.3) 13.96* (18.0) 2.72* (1.5)
2 4 -2 7 81 6.19 (4.4) 27.32* (19.8) 3.19 (1.2)
2 8 -3 0 279 5.14* (4.3) 34.83* (19.6) 3.39* (1.0)
ANOVA of Depression Score by Level of Baseline MMS Score [F(2,384)=6.77, p=.0013] 
ANOVA of Hours of Activity by Baseline Level of MMS Score [F(2,384) = 15.89, p=.0001] 
ANOVA of Hours in the Company of Others by Baseline MMS Score [F(2,384)=4.76, p=.0091]
p<.05
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detected significant overall variation for medical diagnoses by MMSE score level, 
[F(2,384)= 8.77, p <  .001]. Those with the highest MMSE scores had a significantly 
lower mean number of diagnoses than both other groups (X =3.08, s.d. 1.5), compared 
with 3.64, s.d. 1.5 for the 24-27 group, and 4.16, s.d 1.8 for those scoring 0-23. A 
more powerful indicator of the relationship between morbidity and level of MMSE score 
was the physical disability variable, for which significant overall [F(2,384)=31.36, 
p < .001] and between group differences were found. Those in the 0-23 MMSE score 
range had a higher mean disability score (X =2.12, s.d. 3.2) than the group with baseline 
score 24-27 (X=0.78, s.d. 1.7) and this in turn was significantly higher than the mean 
value for those in the 28-30 group (X=0.22, s.d. 0.6). Although there was less 
variation, [F(2,384)=6.77, p<  .01] mean depression scores were also significantly 
different between those in the lowest and the highest MMSE score levels (see Table 7.3).
As would be predicted from earlier analyses, the number of activities and mean hours 
of activity were inversely correlated with disability scores. Significant differences were 
found in mean values, both overall [F(2,384) = 15.89, p <  .001] and between all three 
groups. There was also significant variation in hours spent in the company of others, 
[F(2,384)=4.76, p<  .01], and between-group differences were significant for those in 
the 0-23 group compared with the highest MMSE score group (see Table 7.3).
7.8 Summary of the analyses of variance
Reviewing the results presented thus far, there was a significant decline in mean 
MMSE scores for those aged 75 and over compared with younger age groups (see Table 
7.1). On the other hand, there was also a correlation between MMSE scores and years
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of education, up to the age of 84. An analysis of mean values for MMSE score by 
educational category (see Table 7.2) showed a greater range than MMSE score by age 
group. Those subjects in the lowest education category had lower average scores than 
the oldest age group. Furthermore the mean values for the number of medical diagnoses, 
disability and depression scores, as well as indicators of social integration, were more 
consistently significant and more highly correlated (either positively or negatively), with 
lower education than with advancing age. However any conclusion regarding the relative 
effect of age and education was confounded by the fact that the mean age of the lowest 
education group was significantly higher than that of other educational categories.
In attempting to determine the relative influence of age, education and morbidity on 
test results, a new variable was computed which categorised MMSE scores according to 
those values which have been proposed as indicating "cognitive impairment", i.e. 0-23, 
"low normal" scores, ie. 24-27, and "high normal", i.e. 28-30. ANOVAs for all 
predictor variables demonstrated an absolutely consistent correlation between the three 
MMSE score levels, and age, education, medicines in daily use, disability and depression 
scores and indicators of social activity. Those in the highest MMSE score category were 
significantly younger, had more years of education, less morbidity and medicine use, 
lower disability and depression scores as well as reporting significantly more hours of 
activity and time spent in the company of others, and vice versa. Those in the "low 
normal" range of MMSE scores, 24-27, had intermediate mean values for all indicator 
variables and those in the "cognitive impairment" category were on average the oldest, 
with significantly less education, higher morbidity and disability, and lower levels of
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social activity (see Table 7.3).
There was thus a strong correlation between the level of MMSE score, years of 
education, rates of morbidity, and levels of social activity or social integration. 
However, because those in the highest MMSE score category were significantly younger 
than in the other groups, age served as a confounding factor. Since none of the analyses 
thus far were able to determine the relative effect of age, education or other specific 
variables, linear regression analyses were employed to discriminate more precisely 
between age, education or other independent variables in predicting MMSE scores.
7.9 Multiple regression analyses
Many of the selected indicators were highly correlated and therefore all predictor 
variables were initially entered into a "stepwise” forward selection multiple regression 
procedure.^ A multiple linear regression model was then computed for those variables 
meeting the significance level selection criterion for the stepwise procedure. In this 
secondary regression procedure, beta coefficients (standardised beta weights) were 
computed to indicate the relative effect on the dependent variable, i.e. MMSE score, of 
a change in any of the predictor variables. The overall significance of the model was 
determined by the F-statistic, and the multiple correlation coefficient (R )^ defined the 
overall proportion of the variation in mean MMSE score explained by the independent
 ^ The maximum multiple correlation coefficient, R ,^ occurs when correlations between 
independent variables are zero. If the intercorrelations are high, the total R^  will be little greater 
than the highest individual correlation with the dependent variable, i.e. where there are two 
highly interrelated independent variables the second will explain essentially the same variation 
as the first. If they are uncorrelated they will explain a different proportion of the total 
variation.
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or predictor variables/ The stepwise procedure was also used to demonstrate the 
percentage of variance uniquely explained by each independent variable selected for the 
model.
For the total sample, 4 variables met the "stepwise" selection criteria for the linear 
regression model. These variables were, in hierarchical order: education, disability 
score, age, and number of activities reported. The mean MMSE value for the total 
sample was 27.89. The multiple correlation coefficient for all independent variables was 
R^=0.36, and the four-variable model was highly significant [F(4,380)=54.44, p < .001] 
(see Table 7.4). Education and disability score were the most significant predictors of 
MMSE score (p< .001), followed by age (p< .01) and number of activities reported 
(p< .05). Education explained 21 percent of the variance (R^  value), disability score 12 
percent, and age merely 2 percent. When beta coefficients were examined, education 
was found to have the highest predictive value for MMSE scores when controlling for 
other variables in the model (beta=0.332). Only slightly less powerful as a negative 
predictor of mean MMSE score was disability level (beta=-0.286). Age also was a 
negative but relatively weak predictor (beta=0.139), approximately equal in its negative 
effect to the positive power of the number of activities reported (0.130).
Education was the most powerful predictor of test scores for the total sample, and 
therefore in view of the previously recorded differences in mean years of education 
between men and women (see Table 6.6), the same "stepwise" variable selection
Beta weights indicate how much change in the dependent variable is produced by a 
standardised change in one of the independent variables when the others are controlled.®'^®^’
p480
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Table 7.4
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
Total Sam ple (N=385)
VARIABLE S tandard ised  Beta Weights p value
A ge -0 .139
Education 0.332
Disability sco re  -0 .286
N um ber of Activities 0.130
0.0013*
0 .0001* *
0 .0001* *
0.0069*
Total m ean sc o re = 27.89
Model: R -s q u a re  0.36, F(4,380)=54.44, p=.0001
Table 7.5
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
Men (N=203)
VARIABLE S tandardised Beta W eights
A ge
Education 
Disability sco re
-0.160
0.400
-0.309
p value
0.0139*
0 .0001* *
0 .0001* *
Mean sco re= 28 .19
Model: R -s q u a re  0.30, F(3,199)=28.25, p=.0001
** p<.001
* p<.05
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procedure was conducted for each gender group. For both men and women, age, 
education, and disability score met the significance level for entry into the multiple 
regression model. For men the mean MMSE score was 28.19, R^=0.30, 
F(3,199) =28.25, p<  .001 (see Table 7.5). Education explained 17 percent of the 
variance, disability score 10 percent and age 3 percent. Education was the most 
powerful predictor of the dependent variable (beta=0,400), followed by the negative 
effects of disability (beta=-0.309), with age, by comparison, exerting a lesser negative 
effect (beta=-0.160).
The total mean MMSE score was lower (27.55) for women, but the three-variable 
multiple correlation coefficient was higher, [R^=0.39, F(3,178)=38.21, p<.(X)l] (see 
Table 7.6). The stepwise procedure demonstrated that education explained 23 percent 
of the variance, disability score 13 percent, and age again explained only 3 percent. Beta 
coefficient values for the predictive power of education (0.397), disability (-0.312) and 
age (-0.181) were comparable with those for men.
With increased life-expectancy, old age, as socially constructed by retirement income 
policy, covers a thirty to forty year age span and in the present study the age range was 
33 years, i.e. 60 to 93 (see Table 6.6). Furthermore, as noted previously, the mean age 
of those with the least education was significantly higher than the mean age of other 
educational groups even though the range was great. It was therefore decided to 
dichotomise the sample by age, and conduct separate multiple regression procedures for 
those aged 60-74 and those aged 75 and over.
For the younger sample, education, disability score, and number of activities reported
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Table 7.6
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
Women (N=182)
VARIABLE S tandardised Beta W eights
Age
Education 
Disability sco re
-0.181
0.397
-0.312
p value
0.0037* 
0.0001 * *  
0 .0001* *
Mean s c o re -2 7 .5 5
Model: R - s q u a re =0.39, F(3,178)=38.21, p=.0001
Table 7.7
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
Subjects Aged 6 0 -7 4  (N=227)
VARIABLE S tandardised Beta W eights
Education 
Disability sco re  
N umber of Activities
0.372
-0.142
0.212
p value
0 .0001* *
0.0170*
0.0009**
Mean s c o re =28.43
Model: R - s q u a re =0.31, F(3,223) =32.77, p=.0001
** p<.001
* p<.05
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were all selected by the stepwise procedure for the multiple regression model, but age 
ceased to have any predictive power as an independent variable (see Table 7.7). The 
mean MMSE score was 28.43, R^=0.31, F(3,223)=32.77, p <  .001. More than 23 
percent of the variance was uniquely explained by education, 6 percent by the number 
of activities reported, and only 2 percent by disability. Education, as in the previous 
regression models, achieved the greatest significance and was the most powerful predictor 
of MMSE score (beta=0.372). As might be predicted intuitively, the negative effect of 
disability was less of a determining factor for the younger age category than for the total 
sample or gender subgroups (beta=-0.142), but the number of activities reported was 
both a highly significant and relatively powerful independent variable (beta=0.212).
When the stepwise regression model was computed for the older age group, i.e. 
those aged 75 and over, the selected variables were education, disability score, and time 
spent in the company of others, but not advancing age. Once again the model was highly 
significant, but in contrast with the regression models for other groups, 20 percent of the 
variance was explained by disability compared with only 12 percent by education. The 
multiple correlation coefficient for those aged 75 and over was R^=0.35, 
F(3,154)=27.58, p < .001. As predicted by the variance, the negative effect of disability 
(beta=-0.394) was a more powerful indicator than the positive effects of education 
(beta=0.316). Time spent in the company of others was also a significant predictor of 
MMSE score (beta=0.180) (see Table 7.8).
In evaluating the results of the regression analysis for those aged 75 and over the 
significance of "disability score" was further examined. This variable was positively
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Table 7.8
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
Subjects Aged 75 and Over (N=158)
VARIABLE Standard ised  Beta W eights
Education 
Disability sco re  
C om pany of O thers
0.316
-0.394
0.180
p value
0 .0001* *
0 .0001* *
0.0069*
Mean score=27.11
Model; R -sq u a re= 0 .3 S , F(3,154) =27.58, p=.0001
Table 7.9
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
Subjects Aged 75 and  Over, Excluding the  Most D isabled 
(n=152)
VARIABLE Standard ised  Beta W eights
Education 
Disability sco re  
C om pany of O thers
0.336
-0.193
0.234
p value
0 .0001* *
0 .0102*
0.0013*
Mean s c o re =27.31
Model: R - s q u a re =0.29, F(3,149)=16.44, p=.0001
** p<.001
* p<.05
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correlated with age and the number of medical diagnoses, medicine use, and depression 
score in Tables 7.1 to 7.3. It may therefore be argued that disability score was a 
cumulative indicator of the debilitating effects of disease and ageing as a predictor of 
MMSE scores for the total sample, and for all subsets examined. Only for those aged 
75 and over, however, was disability a more powerful predictor than education (see 
Tables 7.4 to 7.7). At the same time, it was known from preliminary analyses that, in 
general, study subjects reported low levels of physical disability, the overall mean score 
being 0.66, s.d. 1.6 for women and 0.28, s.d. 0.9 for men (see Table 6.6). A re­
examination of the distribution showed that 6 subjects (1.6 percent), all in the older age 
group, were "outliers" with a mean disability score of 9.0 (range 7-11). Two of these 
subjects were almost totally disabled by dementing disease.^ The other 4 were recruited 
to the study following hospital admission for serious medical problems, and elective 
surgery for other conditions was recommended during their hospital stay. The high level 
of disability of this latter group was largely related to the acute physical problems for 
which they were being treated.^
Since a few extreme values may have confounding effects for correlational techniques
 ^ Dementing disease was not an exclusionary criterion for the study and five individuals had 
established diagnoses of "organic mental disorders", one following a massive stroke, one with 
a diagnosis of multi-infarct dementia, and three with diagnoses of Alzheimer’s disease. 
Relatives and caregivers of these five welcomed the inclusion of these subjects hoping that the 
testing might improve their mental status.
 ^ These subjects included a 92-year old woman who had fallen and broken her arm, and 
cataract surgery was recommended during the recovery period, and two men admitted with 
congestive heart failure, who underwent elective prostate surgery.
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such as linear regression, potentially producing a relatively high correlation where none 
exists among the remaining cases, it has been recommended that a more accurate model 
may result from the exclusion of such c a s e s . W h e n  the regression analysis 
was computed with this "high disability" group excluded, education regained its power 
as the most significant predictor of MMSE score (beta=0.336). Although the relative 
effect of disability score declined in the new model, it nevertheless continued to be a 
strong and significant predictor (beta=-0.193). Of even greater predictive power, 
however, was the variable reflecting "socialisation" or time spent in the company of 
others by this older age group (beta=0.234) (see Table 7.9).
Dementing disease would, by definition, be a confounding factor for cognitive 
assessment score. Therefore, since those with established diagnoses of the condition 
were all in the category aged 75 and over, a further regression model was computed with 
this specific group (n=5) excluded, increasing the mean score to 27.41.^ Again the 
model was highly significant, R^=31, (F(3,149)=21.70, p<  .001. Education explained 
20 percent of the variance, disability 8 percent, and the company of others 3 percent and 
was the most significant and powerful predictor of MMSE score (beta=0.389). 
Although remaining a strong negative predictor of test scores (beta=-0.289) disability 
achieved less signficance in this model. Time spent in the company of others also had 
independent predictive power (beta=0.147) for the older age group when the most 
severely demented were excluded (see Table 7.10).
It is not to be assumed that there were no others in the sample with mild to moderate 
dementing disease, but there were only 5 cases in which such a diagnosis had been formally 
made.
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Table 7.10
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
S ubjec ts A ged 75 and  Over, Excluding those  with a  D iagnosis of Dementing D isease
(n=153)
VARIABLE S tandardised Beta Weights
Education 
Disability sco re  
Com pany of O thers
0.378
-0.276
0.140
p value
0 .0001* *
0 .0102*
0.0446*
Mean s c o re =27.41
Model; R - s q u a re =0.31, F(4,149)=21.70, p=.0001
Table 7.11
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES FOR MMSE SCORES
Total Sam ple Excluding those  with Elem entary Education 
(n=354)
VARIABLE S tandardised Beta W eights
Age
Education 
Disability sco re  
Number of Activities
-0.179
0.219
-0.195
0.146
p value
0.0003**
0 .0001* *
0 .0001*
0.0057*
Mean s c o re =28.22
Model: R -sq u a re = 0 .2 3 , F(4,349)=23.65, p=.0001
** p<.001
* p<.05
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The results of all the regression analyses showed education to be a consistently 
significant and powerful predictor of MMSE score, the positive effects of which were 
far greater than the negative effects of age. Furthermore age was superceded by level 
of disability as a negative indicator of MMSE test score in all but one of the analyses. 
In a 1982 study using the MMSE as a screening instrument for "delirium and dementia” 
among adults of all ages admitted to a hospital general medical ward, a high proportion 
of "false positives" was reported among those with "less than 9 years of education" 
etai, 1982 p397 Quidcd by this study, a further regression analysis was undertaken, excluding 
those with the least education. As might be assumed, intuitively, when study subjects 
with 0-8 years of formal education (n=31) were omitted from the model, education 
showed less power than in any of the previous analyses (see Table 7.11). Nevertheless, 
the regression model remained significant [R^=0.23, F(4,349)=23.65, p < .001] and 
education (beta=0.219) continued as a significant independent predictor of MMSE score, 
explaining 11 percent of the variance and retaining slightly more predictive power than 
disability level (beta=-0.195) which explained 6 percent of the variance, and age (beta=- 
0.179) which uniquely explained 3 percent of the variance.
The regression analyses leave little doubt of the strong and positive correlational 
relationship between education and MMSE scores. This held constant for the total 
sample, for men, women, those aged 60-74 and those aged 85 and over. Even when 
those with the least education were omitted from the analysis, education continued as a 
significant predictor of MMSE score. A further finding, not previously reported, was 
the significant negative effect of disability as a confounding factor for MMSE score, even
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when the most disabled and demented were excluded from the regression models. In 
none of the models tested did age achieve the power and significance of education or 
disability. A further notable finding was the small but significant independent predictive 
effect of social activity variables. Specifically, the number of activities reported was a 
significant independent and positive predictor for the sample as a whole, for men, and 
for those aged 60-74, while hours spent in the company of others was significant for 
those aged 75 and over.
7.10 The reliability of the MMSE in repeated testing
In order to evaluate the reliability of the MMSE in terms of the sensitivity of test 
scores to repeated administration of the instrument, it was decided to focus on those 
subjects who were tested three times in the peri-operative period, i.e. before surgery, 1- 
week post surgery and 6-weeks post surgery. By focussing on this group it was also 
possible to evaluate the significance of any change in test scores during this period 
against the criteria which had been adopted in other studies involving pre-and post­
operative evaluations of mental status using the MMSE as the assessment instrument.
et al, 1989, Haan et al, 1991
Three-hundred and eighty-five study subjects formed the total sample for whom data 
have been analysed and described thus far. Of these, 274 (71 percent) underwent 
surgical procedures approximately 1-week after the baseline interview and then 
participated in further assessment interviews 1-week and 6-weeks after surgery. Table 
7.12 shows a comparison of the mean values of selected variables for the surgical 
subjects with those of others in the total sample, i.e. those deemed to be "ineligible"
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Table 7.12
MEAN VALUES OF SELECTED VARIABLES FOR THOSE COMPLETING 
PERIOPERATIVE INTERVIEWS COMPARED WITH OTHERS IN TOTAL SAMPLE
Perioperative Interviews O thers (n = 111) S tuden t’s t - t e s t
Com pleted (n=274)
Mean S.D. Mean (S.D.) p value
MMSE baseline score 27.94 (2.5) 27.78 (2.4) 0.518
Age 72.41 (7.3) 73.53 (6.7) 0.148
Education (years) 14.85 (3.8) 14.12 (4.4) 0.123
Medical D iagnoses 3.27 (1.5) 3.26 (1.7) 0.978
M edicines Used 3.04 (2.3) 3.28 (2.5) 0.404
ADL Disability Score 0.56 (1.4) 0.22 (1.0) 0.008*
GDS D epression Score 5.55 (4.6) 5.58 (3.9) 0.963
W eekly Hrs of Activity 32.06 (20.6) 31.48 (19.7) 0.795
N um ber of Activities 5.00 (2.4) 4.86 (2.0) 0.588
Com pany of O thers 3.31 (1.1) 3.29 (1.2) 0.887
* Significant, p < .0 5
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(n=38), "controls" (n=59) who were not interviewed according to the same assessment 
schedule as those undergoing surgery (see Figure 6.1), and "dropouts" (n=14) who 
refused more than one interview.® Overall the characteristics of those participating in 
the 3 peri-operative interviews showed little difference from the total sample. Subjects 
who had surgery, which included hip replacement and cataract extraction, had a 
significant and predictably higher initial mean disability score (p < .01), but there was no 
significant difference between the two groups in other repects.
The statistical technique adopted to compute within- and between-group changes in 
mean values for the MMSE and other variables at each of the assessment periods, was 
Repeated Measures Analysis of Variance. This technique tests for within-group "effects 
of time", or overall differences in the dependent variable, i.e. in mean MMSE score, 
from time 1, to time 2, and time 3. It also tests for variation over time in mean values 
by categories of the independent variable, e.g. age group, baseline MMSE score level 
etc. This is described as "time by group interaction". Tukey’s studentised range tests 
were again computed to assess the significance of the difference in mean values between 
categories of the dependent variable, e.g. between MMSE score by age group at each
® As described earlier (see Chapter 6), initial eligibility criteria included the exclusion of 
individuals from further interviews if they were using more than 2 medications, and 38/385 or 
nearly 10 percent were deemed to be "ineligible" for the study for this or other reasons including 
concurrent treatment for conditions such as renal failure. As might be predicted, a number of 
individuals were lost to the study at each assessment period. Some refused to continue after the 
first two or three interviews, or moved from the Washington area. Eight subjects, with mean 
age 82.63, two of whom were "controls" died during the study year for reasons apparently 
unrelated to any surgical procedure. A much smaller sample of control cases was enrolled than 
originally proposed (n=48) and four underwent surgery before the end of the study year. The 
assessment schedule for control subjects did not include interviews in the post-operative period 
which are the focus of the data presented in the present discussion (see Figure 6.1).
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assessment period.
Since the surgical subjects in the analyses shown in Tables 7.13 to 7.15 represent 
only 71 percent of the initial total sample, analysis of variance F-statistic values are also 
shown for the dependent variable at time 1. This is to enable a comparison to be made 
between the frequency distributions and characteristics of the surgical sample at time 1 
(baseline) with those of the total sample shown in Tables 7.1 to 7.3.
7.11 Change in test scores by age group and level of education
The analysis of variance model by age group for the surgical subgroup (n=274) 
shows that those aged 85 and over and 75-84 had significantly lower mean MMSE scores 
than the younger groups [F(3,270)=8.88, p<  .001] (see Table 7.13), values which are 
comparable with those of the total sample (see Table 7.1). The ANOVA for the effects 
of time, i.e. repeating the tests on three occasions, detected a small but significant overall 
within-group difference [F(2,540) =4.24, p<  .05]. On the other hand, there was no 
significant interaction between time and age categories, i.e. the extent to which any 
group experienced change did not differ from change which occurred in the other groups. 
There was a tendency for test scores to increase between time 1 and time 3, but those 
aged 85 and over showed a slight decline in mean MMSE scores at time 2 (1-week post 
surgery) but recovered to improve on initial values by time 3.
As shown in Table 7.14 there was considerable variation in mean MMSE scores by 
educational group at time 1 among those who underwent surgery [F(3,270)=34.83, 
p <  .001], the differences being comparable with those shown for the total sample in 
Table 7.2. There were significant differences between those in the lower two categories.
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Table 7.13
MEAN MMSE SCORES IN THE PER I-OPERATIVE PERIOD BY AGE
Time 1 Time 2 Time 3
Age N =274 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 —64 46 28.63 (2.0) 28.57 (2.1) 28.93 (1.5)
6 5 -7 4 120 28.53 (1.7) 28.63 (1.6) 28.72 (1.4)
7 5 - 8 4 94 27.12* (3.0) 27.12* (3.3) 27.36* (3.3)
85 & over 14 26.64* (3.6) 25.57* (3.4) 26.71* (2.7)
ANOVA of MMSE Score at Time 1 by Age Group[F(3,270)=8.88, p=.0001] 
ANOVA of within-group change over Time [F(2,540) =4.24, p=.0158] 
ANOVA of interaction between Time and Age Group [F(6,540)=1.53, p=.166]
Table 7.14
MEAN MMSE SCORES IN THE PERI-OPERATIVE PERIOD BY EDUCATION
Time 1 Time 2 Time 3
Education N=274 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 8  years 20 23.80* (3.8) 23.90* (3.9) 24.65* (3.7)
9 - 1 2  years 63 27.22* (2.4) 27.13* (2.6) 27.27* (2.9)
1 3 -1 6  years 101 28.76 (1.5) 28.58 (1.9) 28.81 (1.7)
17 or m ore 90 28.50 (2.1) 28.69 (2.0) 28.92 (1.5)
ANOVA of MMSE Score at Time 1 by Education Group [F(3,270)=34.83, p=.0001] 
ANOVA of within-group change over Time [F(2,540)=4.23, p=.0151]
ANOVA of interaction between Time and Education Group [F(6,540)=1.38, p=.2199]
Table 7.15
MEAN MMSE SCORES IN THE PER I-OPERATIVE PERIOD BY BASELINE SCORE
Time 1 Time 2 Time 3
B aseline 
MMSE S core N =274 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 2 3 16 20.44* (2.4) 20.81* (3.6) 21.88* (3.6)
2 4 -2 7 55 25.85* (1.1) 26.16* (1.9) 26.91* (2.1)
2 8 -3 0 203 29.12* (0.8) 28.99* (1.1) 29.03* (1.1)
ANOVA of MMSE Score at Time 1 by Baseline Score [F(2,271)=723.42, p=.0001] 
ANOVA of within-group changeover Time [F(2,542) =4.78, p=.0088]
ANOVA of interaction between Time and Baseline Score [F(4,542)=9.05, p=.0001]
* p < .0 5
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and also between each of them and the higher education groups. Repeated measures 
ANOVA demonstrated that although these relationships did not change, there were 
within-group differences between time 1 and time 3 [F(2,540)=4.23, p < .05]. Over the 
same period, the interaction between time and education category was not significant. 
When the MMSE values for each education group were examined over the 6 week 
period, a small increase in mean scores was shown by all groups between time 1 and 
time 3, but the increase was marginally higher for those in the lowest education category.
7.12 Repeated measures by baseline MMSE score level
Table 7.3, which compared mean values for independent variables by categories of 
baseline MMSE score demonstrated that baseline score was strongly correlated with years 
of education. Again the mean score distribution for those undergoing surgery was almost 
the same as observed in the total sample, with very high F-statistic values 
[F(2,271)=723.42, P <  .001] reflecting the design of the variable (see Table 7.15). The 
significant differences in mean values between groups were found at each of the 
assessment times. There was, however, a significant within-group change between time 
1 and time 3 [F(2,542)=4.78, p <  .01]. Furthermore, and in contrast with the repeated 
measures analyses by age and education group, the interaction between time and baseline 
MMSE score category was also highly significant [F(4,542) =9.05, p < .001]. When the 
mean values by group over time are examined, it is apparent that those in the lowest 
band had the greatest improvement in mean scores, from 20.44 to 21.88 at time 3, the 
middle group improved from 25.85 to 26.91, and the highest scoring group experienced 
a small decline in mean MMSE score between time 1 and time 3.
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Figure 7.2
Change in Perioperative Mean MMSE Scores 
By Age Group
Test scores
Age group 
■^ < 65 
■+" 65 to 74 
75 to 84 
■^85 + over
Pre-surgery 1 wk post surgery 6 wks post surgery 
Timing of tests
ANOVA of effects of time, p< .05
ANOVA of interaction betwen time and age group, p= .166
Figure 7.3
Change in Perioperative Mean MMSE Scores 
By Level of Education
Test scores
30
28
26
24
22
20
Years of education 
— < 8 yrs 
9 -1 2  yrs 
-*-13- 16yrs 
17 + over
Preopereflve 1 w k  p o e t  s u rg e ry
Timing of tests
6 w k s  p o e t  s u rg e r y
ANOVA of effects of time, p< .05
ANOVA of interaction between time and group, p= .220
Figure 7.4
Change in Perioperative Mean MMSE Scores 
By Baseline MMSE Level
Test scores
Pre-surgery 1 wk post surgery 6 wks post surgery
Baseline score 
^ 0-23 
-^24-27 
-*- 28-30
Timing of tests 
ANOVA of effects of time, p<.01
ANOVA of interaction between time and group, p <  001
The results of the repeated measures analysis of variance by age, educational group, 
and baseline MMSE score level, are illustrated in Figures 7.2 to 7.4, showing the much 
greater variation in mean MMSE scores by educational category than by age group. 
Figure 7.2 demonstrates the relative decline in MMSE scores at time 2 (1-week after 
surgery) for those aged 85 and over, possibly reflecting the debilitating effect of surgery 
in the oldest age group. On the other hand mean scores returned to baseline values by 
time 3 (6-weeks after surgery), indicating that the response was transient, and there was 
relative stability in test scores for other age groups. Figure 7.3 shows the relatively 
greater increase in mean MMSE scores for those in the lowest education group, and 
Figure 7.4 illustrates the gradient of improvement, particularly between times 2 and 3 
for those in the two lower baseline MMSE score groups. It may be argued that the latter 
differences are in part artefactual since there are "ceiling effects" with regard to 
improvement for those with perfect or near perfect scores in the 28-30 range, and the 
potential for change is greater in those with an initial MMSE score in the ranges 0-23, 
and 24-27. Nevertheless, there was an observable and statistically significant 
improvement among those with lower initial MMSE scores.
In order to evaluate the change in mean MMSE values, categorised by baseline 
score, against change in morbidity between time 1 and time 3, repeated measures analysis 
of variance was also conducted for medication use, disability score and depressive 
symptoms (see Table 7.16). There was an increase in medication use for all three groups 
between time 1 and time 3 [F(2,271)=6.46, p <  .05], and the interaction between time 
and group was not significant. There was also a small but significant decrease in
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Table 7.16
PERIOPERATIVE CHANGE IN MORBIDITY VARIABLES 
BY INITIAL MMSE SCORE LEVEL
Baseline Medicines 1 Medicines 3
MMSE S core N =274 Mean (S.D.) Mean (S.D.)
0 - 2 3 16 3.94 (2.7) 4.38 (3.0)
2 4 - 2 7 55 3.29 (2.2) 3.69 (2.7)
2 8 - 3 0 203 2.91 (2.3) 3.08 (2.3)
ANOVA of Medicine Use at Time 1 by Baseline MMSE Score [F(2,271)=1.91, p=.1502] 
ANOVA of within-group change over Time [F(2,271)=6.46, p=.0116]
ANOVA of interaction between Time and Baseline Score Group [F(2,271)=0.59, p=.5538]
B aseline Disability Score 1 Disability Score 3
MMSE Score N =274 Mean (S.D.) Mean (S.D.)
0 - 2 3 16 2.69* (3.2) 1.94* (2.4)
2 4 - 2 7 55 1.00* (2.0) 0.89* (1.5)
2 8 - 3 0 203 0.27* (0.6) 0.33* (0.8)
ANOVA of Disability Score at time 1 by Baseline MMSE Score [F(2,271)=30.70, p=.0001 ] 
ANOVA of within-group change over Time [F(2,271)=0.19, p=.6631]
ANOVA of interaction between Time and Baseline Score Group [F(2,271)=5.36, p=.0052]
B aseline Depression Score 1 D epression Score 3
MMSE Score N=274 Mean (S.D.) Mean (S.D.)
0 - 2 3 16 8.50* (3.9) 8.25* (4.1)
2 4 - 2 7 55 6.40 (4.6) 5.67 (4.1)
2 8 - 3 0 203 5.09* (4.5) 4.63* (4.7)
ANOVA of Depression Score at time 1 by Baseline MMSE Score [F(2,271)=5.45, p=.0048] 
ANOVA of within-group change over time [F(2,271)=8.50, p=.0039]
ANOVA of interaction between Time and Baseline Score Group [F(2,271)=0.25, p=.7778]
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depression score for all groups between time 1 and time 3 [F(2,271)=8.50, p<  .01], and 
again the interaction of group by time did not achieve significance.
Mean disability values correlated inversely with baseline MMSE score level at time 
1, [F(2,271)=30.70, p<  .001] a relationship that remained constant over time. 
However, in contrast with medicine use and symptoms of depression, disability score 
showed a marked group by time interaction [F(2,271)=5.36, p <  .01]. Between time 1 
and time 3 there was a decline in level of disability for the two groups scoring at lower 
levels, (in whom an improvement in MMSE scores was detected, as illustrated in Figure
7.4), and a small increase in disability for those in the highest initial MMSE category, 
who also experienced a small decline in MMSE scores.
7.13 Review of the repeated measures analyses of variance
Summarising the repeated measures analyses by baseline MMSE category, it is 
apparent that there were changes in MMSE scores between the pre- and post-operative 
assessments, with slightly greater improvement among those with the lowest initial 
scores. An inverse relationship was also found between change in level of disability and 
MMSE scores. On the other hand, although the mean values for the lower two MMSE 
score groups improved at each assessment time, the standard deviation increased, 
indicating that there was greater within-group heterogeneity (see Table 7.15). Increased 
heterogeneity was true also of the top scoring group, for whom there was a small decline 
in mean values. The data from the repeated measures analyses therefore indicate that 
some MMSE scores improved while others declined, and that there was a possible 
interaction between change in test scores and level of disability.
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Further analyses were therefore undertaken in an attempt to determine the extent to 
which change in MMSE score was predicted by change in physical status or other 
demographic or morbidity factors, or whether improvement was primarily attributable 
to a test-retest or learning effect.
7.14 The significance of a two-point change in test scores
As previously noted, it has been proposed that a "decrease of two or more points" 
meets the "clinical criterion for cognitive d e c l i n e p 9 3 i c h u n g c t a i ,  i989 p3S4Haanct
ai, 1991 p599 xherefore in order to evaluate the relevance of such a change in MMSE score, 
either positive or negative, its relationship to age and education, and any clinical 
correlates, i.e. change in disability score, medication use or level of depression, a 
variable was created to compare those in whom the score remained stable, those with a 
two-point "decline", and those with a two-point "increase". Repeated measures analysis 
of variance was again the statistical technique used to evaluate the effects of time, as well 
as time by group interaction, for each category of the two-point change variable.
There was significant variation in mean MMSE scores at time 1 between the three 
variable categories, those who improved having a significantly lower initial mean score 
than the other two groups [F(2,271)=26.69, p=  < .001] (see Table 7.17). There was 
no change in MMSE scores for 73 percent of cases (201/274), who maintained a mean 
score of 28.50 between the baseline assessment prior to surgery, and the third 
assessment, 6 weeks after operation. Eleven percent (29/274) declined, from a mean of 
27.97 (s.d. 3.4) to a mean of 25.52 (s.d. 3.8), and 16 percent (44/274) showed an 
improvement in mean MMSE score, from 25.68 (s.d. 2.8) to 28.52 (s.d. 2.0), which was
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Table 7.17
COMPARISON OF GROUPS WITH AND WITHOUT A TWO-POINT or GREATER
CHANGE IN MMSE SCORES IN THE PERIOPERATIVE PERIOD
Level of MMS Score 1 MMS Score 3
C hange N =274 Mean (S.D.) Mean (S.D.)
No change 201 28.46 (1.9) 28.50 (2.0)
Decline 29 27.97 (3.4) 25.52* (3.8)
Improvem ent 44 25.68* (2.8) 28.52 (2.0)
ANOVA of MMSE Scores at Time 1 by Level of Change [F(2,271)=26.69, p=.0001] 
ANOVA of within-group change over time [F(1,271 )=17.38, p=.0001]
ANOVA of interaction between Time and Level of Change [F(2,271)=319.16, p=.0001 ]
Level of Age Years of Education
C hange N=274 Mean (S.D.) Mean (S.D.)
No change 201 71.95 (6.8) 14.97 (3.7)
Decline 29 73.28 (8.6) 14.38 (3.7)
Im provem ent 44 73.93 (8.4) 14.64 (4.4)
ANOVA of Mean Age by Level of Change [F(2,271)=1.57, p=.210]
ANOVA of Mean Years of Education by Level of Change [F(2,271)=0.39, p=.675]
Level of Medicines 1 M edicines 3
C hange N =274 Mean (S.D.) Mean (S.D.)
No change 201 3.00 (2.4) 3.23 (2.3)
Decline 29 3.45 (2.2) 3.48 (2.9)
Im provem ent 44 2.95 (2.0) 3.36 (2.7)
ANOVA of Medicine Use at Time 1 by Level of Change [F(2,271)=0.51, p=.6006] 
ANOVA of within-group change overtime [F(1,271)=6.46, p=.012]
ANOVA of interaction between Time and Level of Change [F(2,271)=0.52, p=.593]
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reflected in significant within group variation [F(2,271)=17.38, p <  .001] and also in a 
highly significant group by time interaction, [F(2,271)=319.16, p <  .001].
When the demographic and morbidity characteristics of those in the three categories 
of the two-point change variable were evaluated, there was little association with 
variation in MMSE test scores and there were no significant time by group interactions. 
The mean age of those in whom no change was observed was lower than the other two 
groups, but not significantly so, and there was no difference in mean years of education. 
There were no differences between groups in medicine use at time 1, and there was a 
small but significant increase at time 3 for all groups [F(2,271)=6.46, p <  .05].^ Those 
with stable MMSE scores had significantly lower mean disability scores at time 1 than 
those who improved, [F(2,271)=3.40, p <  .05] (see Table 7.17 contd.). There was an 
increase in mean level of disability for those in whom MMSE score declined, and a 
marginal decrease in those with improved mean scores, but there was no significant 
within group change and no group by time interaction effect. There was also a small but 
significant within group decline in depressive symptoms between time 1 and time 3 for 
all groups [F(2,271)=8.55, p<  .01] but again no significant group by time interaction.
Twenty-seven percent of the sample experienced a two-point or greater change in 
MMSE scores between time 1 and time 3, the majority (16 percent) being positive, a 
factor which has merited little discussion in studies which have attached significance to 
"decline". At the same time the repeated measures ANOVAs indicated that this level of
 ^ The increase in medicine use may be explained by the fact that all groups were recovering 
from surgical procedures which typically results in increased use of analgesics, antibiotics and 
other drugs which may be specific to the procedure.
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Table 7.17 (contd.)
COMPARISON OF GROUPS WITH AND WITHOUT A TWO-POINT or GREATER
CHANGE IN MMSE SCORES IN THE PERIOPERATIVE PERIOD
Level of Disability Score 1 Disability Score
C hange N =274 Mean (S.D.) Mean (S.D.)
No change 201 0.43* (1.3) 0.41* (1.1)
Decline 29 0.83 (1.5) 1.10* (1.5)
Improvement 44 0.98* (1.6) 0.73 (1.3)
ANOVA of Disability Score at Time 1 by Level of Change [F(2,271)=3.40, p=.0349] 
ANOVA of within-group change over time [F(1,271)=0.19, p=.6663]
ANOVA of interaction between Time and Level of Change [F(2,271)=2.53, p=.081]
Level of Depression Score 1 D epression S core  3
C hange N =274 Mean (S.D.) Mean (S.D.)
No change 201 4.82* (4.3) 4.41 (4.3)
Decline 29 8.62 (6.0) 8.34* (5.6)
Improvement 44 6.89 (3.5) 5.80 (4.0)
ANOVA of Depression Score at Time 1 by Level of Change [F(2,271)=11.82, p=.0001] 
ANOVA of within-group change over time [F(1,271)=8.55, p=.0037]
ANOVA of interaction between Time and Level of Change [F(2,271)=1.14, p=.3215]
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change in MMSE scores occurred independently of age, education and morbidity, with 
the exception of small variations in disability score, for which the lack of statistical 
significance may indicate that differences in disability levels over time were artefacts 
brought about by major changes in a few individuals which did not reflect the experience 
of the majority.
On the evidence thus far it may be argued that as far as could be determined by the 
data, a two-point improvement in MMSE scores was attributable to an independent 
learning effect, and that the two-point decrease shown by 11 percent of the sample 
indicated "cognitive decline" as an outcome of surgery which was again independent of 
demographic factors or any significant change in morbidity. In a detailed examination 
of the demographic characteristics of those in whom test scores improved by two points 
between time 1 and time 3 it was observed that the age range was from 60 to 93, the 
education range from 5 to 20 years and the gender distribution was approximately equal 
between men and women. The demographic distribution was almost identical for those 
in whom MMSE scores declined, i.e. age range 61 to 91, 6 to 20 years of education, 
with 52 percent women compared with 48 percent men. It was further observed that of 
the latter group, seventy-nine percent (23/29) had scored in the top level of 28-30 at time 
1, and the score of only one of this group changed by more than two points.
Therefore, in view of the high proportion of the sample in whom both positive and 
negative change was observed, the lack of association between change in morbidity 
indicators and MMSE score, and the fact that a two point "decline" was observed 
predominantly among subjects from the top scoring group, it seemed reasonable to
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question the "clinical" significance of the indicator itself, and the "criterion" was further 
evaluated by testing for differences in demographic and morbidity indicators among those 
with a ten percent (3/30) or greater change in MMSE scores over time.
7.15 Evaluating a three-point change in MMSE test scores
In accordance with the previous analysis, a three-level variable was constructed to 
evaluate differences between those with a less than 3-point change in MMSE values, 
defined as "no change", a 3-point "decline" and a 3-point "improvement". Based upon 
these categories, 91 percent of the sample remained stable between time 1 and time 3 
(250/274), 3 percent "declined" (9/274), and 5 percent (15/274) showed "cognitive 
improvement" with MMSE scores increasing on average by more than four points (see 
Table 7.18). Those without change were younger with a mean age of 72.00 compared 
with more than 74 years for the other groups, but the difference was not significant. 
There was, however, significant overall variation in mean years of education 
[F(2,271)=4.18, p < .05]. Those in whom no change was observed had a mean of 15.06 
(s.d. 3.6) years compared with less than 13 years for the other groups. For all the 
morbidity indicators, those who "declined" had significantly higher medication use, 
disability scores, and higher mean depression scores than the other groups at time 1, all 
of which increased at time 3. Furthermore, the interaction between time and level of 
change in disability was significant [F(2,271)=3.26, p <  .05]. Since there was greater 
variation in mean values and in statistical significance associated with a three-point 
change, it was decided to investigate further the individual characteristics of those in 
whom change was observed.
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Table 7.18
COMPARISON OF GROUPS WITH AND WITHOUT A THREE-POINT or GREATER
CHANGE IN MMSE SCORES IN THE PERIOPERATIVE PERIOD
MMS Score 3 
Mean (S.D.)
Level of MMS Score 1
C hange N =274 Mean (S.D.
No change 250 28.30* (2.0)
Decline 9 25.78 (4.8)
Improvement 15 23.60 (3.4)
28.40 (2.0)
22.33* (5.1)
28.10 (2.4)
ANOVA of MMS Scores at time 1 by Level of Change [F(2,271)=36.26, p=.0001] 
ANOVA of within-group change overtime [F(1,271)=11.21, p=.0009]
ANOVA of interaction between Time and Level of Change [F(2,271)=157.65, p=.0001]
Level of Age Years of Education
Change N =274 Mean (S.D.) Mean (S.D.)
No change 250 72.20 (7.2) 15.06 (3.6)
Decline 9 74.67 (8.8) 12.56 (3.9)
Improvement 15 74.47 (8.2) 12.87 (5.2)
ANOVA of Mean Age by Level of Change [F(2,271)=1.13, p=.326]
ANOVA of Mean Years of Education by Level of Change [F(2,271)= 4.18, p=.016]
Level of Medicines 1 Medicines 3
C hange N =274 Mean (S.D.) Mean (S.D.)
No change 250 2.99 (2.3) 3.17 (2.3)
Decline 9 5.33* (2.4) 6.11* (3.4)
Improvement 15 2.53 (2.1) 3.40 (3.0)
ANOVA of Medicine Use at time 1 by Level of Change [F(2,271) =5.06, p=.007] 
ANOVA of within-group change over Time [F(1,271)=6.53, p=.0112]
ANOVA of interaction between Time and Level of Change [F(2,271)=1.99, p=.139]
239
The range of initial MMSE scores for those who improved by three points was from 
16 to 27, and of those who declined from 18 to 30. Of those with a decrease of 3 or 
more points, two subjects experienced greater visual impairment following eye surgery 
and two others had major complications (one renal failure, and one systemic infection) 
following hip replacement. Two other participants had high depression scores (16 and 
22) at each assessment, and for one case there was no apparent reason for a transient 
decline which increased to baseline at subsequent testing. Also among the subjects who 
declined by 3 points between time 1 and time 3 were two with an established diagnosis 
of dementing disease. On the other hand two of this small group were also among the 
15 subjects who "improved" by 3 points. Since impairment in short-term memory, 
defined as "inability to learn new information", is the primary diagnostic criteria for 
dementia in the DSM-IIIR,^^^'™' no "learning effect" can be assumed and the
results of this study indicate that cognitive test scores tend to be erratic over the short 
term among those with dementia. On the other hand, the number of subjects was small, 
and all scored in the "impaired range" of the MMSE, i.e. 23 or less at each assessment.
Of the others for whom MMSE test scores improved by 3 to 7 points between time 
1 and time 3, two subjects experienced dramatic improvement in visual acuity as a result 
of cataract surgery. These, together with three others, i.e. one third of the total in whom 
a three-point improvement was observed, also represented twenty-five percent of those 
in the lowest education category (5/20) (see Table 7.14). At the same time, four of these 
same subjects had scored in the "impaired range" of the MMSE at time 1 but in the 
"normal" range at time 3. A significant improvement was thereby demonstrated for a
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Table 7.18 (contd.)
COMPARISON OF GROUPS WITH AND WITHOUT A THREE-POINT or GREATER
CHANGE IN MMSE SCORES IN THE PERIOPERATIVE PERIOD
Level of Disability Score 1 Disability S core 3
C hange N=274 Mean (S.D.) Mean (S.D.)
No change 250 0.49* (1.3) 0.49 (1.1)
Decline 9 1.78* (2.2) 2.11* (2.0)
Im provem ent 15 0.93 (1.7) 0.33 (0.9)
ANOVA of Disability Score at time 1 by Level of Change [F(2,271)=4.28, p=.0148] 
ANOVA of within-group change overtime [F(1,271)=0.19, p=.665]
ANOVA of interaction between Time and Level of Change [F(2,271)=3.26, p=.04]
Level of Depression Score 1 Depression S core 3
C hange N=274 Mean (S.D.) Mean (S.D.)
No change 250 5.36* (4.5) 4.80* (4.5)
Decline 9 9.00* (6.8) 9.44* (6.6)
Im provem ent 15 6.67 (2.9) 6.53 (4.1)
ANOVA of Depression Score at time 1 by Level of Change [F(2,271)=3.26, p=.0398] 
ANOVA of within-group change over Time [F(1,271)=8.52, p=.0038]
ANOVA of interaction between Time and Level of Change [F(2,271)=0.67, p=.5121]
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quarter (4/16) of those determined by the generally accepted criteria to be cognitively 
impaired, i.e. with a MMSE score less than 23 (see Table 7.15). It may therefore be 
proposed that for a number of subjects, significant positive change in MMSE 
performance was attributable either to improvement in physical status and well-being, or 
to an independent learning effect, or both, and that the improvement was observed 
disproportionately in those in the lowest education category.
7.16 Summary of results and discussion
The MMSE was developed by Folstein and colleagues in 1975 and promoted as a 
"quantified assessment of cognitive state" designed to distinguish "patients with cognitive 
disturbance from those without such disturbance" . 9^75pi9s such it was
incorporated into the Diagnostic Interview Schedule (DIS), the instrument used in the 
1980 Epidemiological Catchment Area study, funded by the National Institute of Mental 
Health (NIMH), from which was derived "the most comprehensive report on psychiatric 
disorders in America ever a s s e m b l e d I n  the DIS the MMSE served as a 
measure of "current cognitive s t a t e T h e  MMSE was also approved by 
the NIMH as the instrument to be employed in the study entitled "Mental status change 
in an elderly population" conducted at Georgetown Medical Center, designed to assess 
the "prevalence of perioperative cognitive impairment", and the "onset of cognitive 
impairment in response to elective surgery". It may be posited, however, that the results 
of the investigation call into question both the validity and reliability of the instrument 
as either a measure of "impairment" or its onset.
The sample of individuals recruited to the study conducted at Georgetown Medical
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Center was unusual, if not unique, in having an age range from 60 to 93, with a high 
proportion of individuals educated to graduate and post-graduate levels in all age groups, 
and among both sexes. There was also a smaller sample subset, primarily elderly 
women, with very limited formal education. It may be argued that education is a proxy 
for lifetime income, and there was an inverse correlation between education and 
morbidity, including the number of medical diagnoses and level of physical disability, 
a finding that was congruent with the results of a national survey reporting an association 
between income and health status among the older population. i983p3?5 same
time there was a positive correlation between education and social integration in terms 
of the number of activities pursued, hours of activity reported and time spent in the 
company of other people.
There was an association between age and MMSE performance, mean test scores 
declining with advancing age, subjects in older age groups, i.e. 75 to 84, and 85 and 
over, having significantly lower mean test scores than those in the younger age 
categories. On the other hand, there was greater and more significant variation between 
years of education and MMSE score. Furthermore, in the regression analyses education 
was selected as the most significant and powerful predictor of MMSE test scores, 
uniquely explaining the greatest percentage of the variance for the total sample, as well 
as for men, and for women. As noted previously, a 1982 study in which Folstein 
participated, which was designed to detect "dementia and delirium", found that the 
MMSE yielded a high rate of "false positives" among those with low levels of 
education.^"^°"^“ ^’ In the Georgetown sample, even when those with the 8 years or
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less of education were excluded from the regression model, the variable continued to be 
the most significant predictor of MMSE test scores.
In order to respond appropriately to the MMSE, hearing and visual acuity are 
required, as well as motor skills in terms of the ability to hold and manipulate a pencil 
in order to follow commands, write, read and copy a diagram. It is therefore of note 
that rather than age, it was disability score, based on restricted ability to perform 
Activities of Daily Living,^- that was shown to be the second most powerful and 
significant independent, predictor, with negative effects on MMSE score for the total 
sample, and for both men and women. Furthermore, when the group was dichotomised 
by age, level of disability exerted the strongest predictive power for MMSE performance 
among those aged 75 and over.
It may be argued that disability score is a relatively cmde indicator, the significance 
of which is difficult to evaluate, since it may include impairments ranging from moderate 
difficulty walking, to arthritic hands and poor visual acuity. The score may also be 
determined by loss of physical control from end-stage dementing disease. On the other 
hand, when the most disabled and those with an established diagnosis of dementia were 
excluded from the analyses, disability continued to exercise a significant independent 
effect on MMSE scores, although education again assumed primacy in predicting test 
performance. In spite of its significance and power in the present study, there was little 
discussion in the literature reviewed, of physical disability as a potentially confounding 
factor in MMSE performance.
It may therefore be argued that based on the strong evidence of education as the most
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powerful predictor of MMSE score, with physical disability exerting an independent 
negative effect on performance, the validity of the MMSE as a screening instrument for 
"cognitive impairment", dementia, Alzheimer’s disease or other constructs ascribed to 
the ageing brain and mind is subject to challenge. At the same time, it may be proposed 
that further doubt may be cast upon the reliability of any imputations and extrapolations 
based upon scores from MMSE screening by the results of repetitive testing from the 
study under discussion.
The rationale for the study was to detect potential deterioration in test scores 
following surgery and any associated correlates, as well as the proportion of subjects with 
a 2-point decrease in MMSE scores, proposed as a "clinical criterion for cognitive 
d e c l i n e T h e  data indicated that MMSE scores varied either positively or 
negatively within a two-point range for nearly one third of participants, the change being 
primarily positive. There were no significant differences in demographic or morbidity 
indicators associated with movement in either direction, and nearly eighty percent of 
those in whom MMSE test scores "declined" scored in the top range at the initial 
interview. On the other hand it should be noted that a two-point change in MMSE scores 
in either direction may result simply from failing to state the date and day of the week 
correctly, i.e. Tuesday the 16th, rather than Wednesday the 17th at one of the assessment 
interviews (see Figure 7.1). It may therefore be argued that overall, little "clinical" 
significance could be ascribed to a 2-point decline in MMSE scores. On the other hand, 
the repeated measures analysis of variance showed that overall there was a tendency for 
MMSE scores to increase over time, the greatest improvement being among those with
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the lowest initial scores, i.e. with the least education (see Figures 7.3 and 7.4).
When a 3-point or ten percent change (3/30) was adopted as the indicator of decline, 
however, there were statistically significant correlates, including very high rates of 
medication use, depressive symptoms, and an increase in disability score among the three 
percent (9/274) in whom such a fall in MMSE scores was observed (see Table 7.18). 
At the same time, five percent of subjects (15/274) showed a 3-point or greater 
improvement in test performance, including twenty-five percent of those with 0-8 years 
of education. Furthermore, twenty-five percent of those who scored in the impaired 
range, i.e. MMSE score 23 or less at time 1 (4/16) improved to the non-impaired range 
at time 3.
Examination of the characteristics of those in whom decline was observed tended to 
confirm its association with the onset of physical complications following surgery. On 
the other hand, with the exception of one or two subjects who experienced major 
improvement in visual acuity following surgery, there was little association between an 
increase in test scores and change in morbidity. It may therefore be proposed that the 
analyses indicated that improvement in test performance was in part attributable to 
improved physical status but also to an independent learning effect.
The number in whom a "significant" change was observed, either positive or negative 
was small, and it may be argued that the results of the MMSE testing, were in some way 
artefactual. It was therefore of value to be able to compare the results of assessments 
employing the "psychiatric" MMSE with two instruments devised by psychologists, in 
order either to refute or confirm the findings which call into question the validity and
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reliability of the MMSE as an instrument in screening for "cognitive impairment" and 
"decline" in the older population in either clinical or population studies.
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Chapter 8
VERBAL FLUENCY AND SIMILARITIES TESTING AND 
COMPARISON WITH THE MINI-MENTAL STATE EXAMINATION
8.1 The rationale for testing "language skills" and "abstraction"
When the Mini-Mental State Examination (MMSE) was first published it was noted 
that the instrument excluded "questions concerning mood, abnormal mental experiences 
and the form of thinking", but it was proposed by the author that "within the cognitive 
realm it is thorough" On the other hand, the validity of the claim to
"thoroughness" in assessment of cognitive functioning has been challenged by both 
psychiatrists and psychologists.
A Task Force on Alzheimer’s Disease, of which Folstein was a member, established 
under the auspices of the U.S. Department of Health and Human Services to develop 
criteria for clinical diagnosis of the condition, endorsed the MMSE for documenting 
"dementia". It also proposed the simultaneous evaluation of other "cognitive processes" 
in conjunction with the MMSE, such as "language skills tested by examination of verbal 
fluency of the semantic or category type".^*^*^^®^^’ Roth, in discussing the
Cambridge Mental Disorders of the Elderly Examination (CAMDEX), argued that the 
rationale for inclusion of the MMSE in the CAMDEX assessment battery was its 
widespread use in the United States. On the other hand he noted that the instrument 
failed to assess "perceptual ability and abstract thinking".^®*’ i986p7oo similarly, Lezak in 
her work on "neuropsychological assessment" included the MMSE in a "compendium of 
tests and assessment techniques". She also posited that the MMSE failed to include 
"abstraction" and proposed its use in conjunction with the "Similarities" test from the
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Wechsler Adult Intelligence Scale
As noted previously (see Chapter 6, 6.3) when the present study was first approved, 
the MMSE was the only instrument included in the protocol to pursue the primary study 
objective, i.e. the detection of change in cognition after elective surgery. When some 
thirty interviews had been completed, however, preliminary data analyses revealed the 
high educational level of the majority of study participants and the close association 
between years of education and MMSE test results. The possibility was therefore raised 
that the MMSE might be insensitive to detecting change among those with near-perfect 
scores. In the ensuing discussion of this methodological concern, and in the light of 
critiques of the MMSE as a comprehensive measure of cognitive functioning (see above), 
it was suggested that it should be supplemented with other instruments in an attempt to 
reduce potential doubts with regard to the reliability of the study results. It was therefore 
proposed by a clinical psychologist on the research team, and approved by members of 
the Mental Disorders of Aging Branch of the National Institute of Mental Health, 
sponsors of the study, that two widely used and recommended neuropsychological tests 
be added to the assessment battery. These were the "Controlled Oral Word Association" 
or "Verbal Fluency" test®“‘°" and the "Similarities"
8.2 The Verbal Fluency Test
The Controlled Oral Word Association (Verbal Fluency) test, was published in 1978 
as a component of the Multilingual Aphasia Examination, developed at the University of 
Iowa. The eleven-test battery was designed to "evaluate the presence, severity, and 
qualitative aspects of aphasie disorder", i.e. the ability to use and comprehend
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l a n g u a g e . Hamsher. 1978 pi jj^  reviewing neuropsychological assessment techniques, 
Lezak proposed that word fluency tests provide "an excellent means of finding out 
whether, and how well, the subject organises his thinking". She argued that "fluency 
tests requiring the subject to generate words according to an initial letter give the greatest 
scope to the subject seeking a strategy for guiding his search for words and are most 
difficult for subjects who cannot develop strategies of their own"
The Verbal Fluency test consists of a word naming trial of three different letters of 
the alphabet, each trial lasting for one minute. The examiner asks the subject to say as 
many words as he can think of beginning with a given letter, excluding proper nouns, 
numbers, and the same word with a different suffix (see Figure 8.1). Three letters of 
progressively increasing difficulty are presented successively. The difficulty level of 
each letter was determined by the relative frequency of words beginning with that letter 
found in standard dictionaries of the English language. Two comparable sets of letters 
were defined by this method: C F L and P R i978pn-i4
The test was "standardised" on a sample of 360 subjects ranging in age from 16 to 
69 years, "whose native language was English and who showed no evidence or history 
of hemispheric brain disease" . Hamsher. impi validating the test, it was found that 
"both educational background and age are important determinants of performance level" 
and therefore norms were provided for the adjustment of scores for these two 
variables.Hamsher.  1978 pi2 the other hand, since the upper limit of the age range 
of the subjects on whom the sample was standardised was 69, no adjustments were 
offered for those beyond that age.
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Figure 8.1 
The Verbal Fluency Test
I am going to say a letter of the alphabet. Then I want you to say as many words as 
you can think of beginning with that letter, as quickly as you can.
If I give you the letter B, you might say BAD, BATTLE, BED, but I do not want 
you to use words that are the names of people or places such as BETTY or BOSTON. 
Also I do not want you to use the same word with a different ending such as BITE and 
BITING.
Can you think of any words beginning with B?
(If the subject responds appropriately, proceed with the test, otherwise repeat the 
instructions.)
Group 1
The first letter is C. Tell me in one minute all the words you can think of beginning 
with the letter C. Go ahead.
Total:_________
The next letter is F. Now tell me all the words you can think of beginning with the letter 
F. Go ahead.
Total:
The last letter is L. Tell me all the words you can think of beginning with the letter L. 
Go ahead.
Total:_________
Cumulative total =
Group 2: At alternate interviews the letters P R W were given but the
administration of the test was exactly as above.
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In 1984 the Verbal Fluency test was among eight tests selected by the same 
University of Iowa research team, and published as the Iowa Screening Battery for 
Mental Decline. This was described as a "brief neuro-psychological test for examining 
older persons for whom a question of abnormal mental decline has been raised". The 
battery was standardised on 53 "normal volunteers" and 53 patients aged 60 to 88 years 
referred to a Department of Neurology for the "evaluation of d e m e n t i a I n  
reporting the results of the 106 subject standardisation procedure it was proposed that a 
combination of three of the tests, including Controlled Oral Word Association (Verbal 
Fluency), "correctly classified 89 percent of cases with a high degree of probability", i.e. 
either as demented, or without evidence of abnormal mental decline.^^” *^^ ®^ ’^ p6?o
8.3 Verbal fluency and other indicators by age group
Tables 8.1 and 8.2 show the frequency distributions by age group and level of 
education of the sample to whom the Verbal Fluency test was administered (n=346), as 
well as the distribution by gender and race. The Verbal Fluency and Similarities tests 
were introduced some three months after the study had begun, and the number of 
subjects was thirty-nine less than the total assessed using the MMSE (n=385). On the 
other hand, a comparison of Tables 8.1. and 8.2 with Tables 6.4 and 6.5, indicates that 
there was little difference in the distribution of the two samples by age, education, sex, 
or race. Forty-one percent were aged 75 and over, 67 percent had received formal 
education at the college or postgraduate level, and 79 percent were white, proportions 
that were common to both samples. Analysis of variance modelling was the statistical 
technique employed to assess the significance of the variation in mean values of
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Table 8.1
VERBAL FLUENCY TESTING:
SAMPLE DISTRIBUTION BY AGE GROUP, SEX AND RACE
Sexual Distribution* Racial Distribution**
Age Men Women White Black
N =346 (100.0) N=186 (100.0) N=160 (100.0) N=275 (100.0) N=71 (100.0)
6 0 -6 4 49 (14.16) 31 (16.67) 18 (11.25) 42 (15.27) 8 (9.86)
6 5 -7 4 154 (44.51) 92 (49.46) 62 (38.75) 120 (43.64) 34 (47.89)
7 5 -8 4 128 (36.99) 59 (31.72) 69 (43.13) 102 (37.09) 26 (36.62)
85 & over 15 (4.34) 4 (2.15) 11 (6.87) 11 (4.00) 4 (5.63)
* C hi-square value for age distribution by sex, (3 d.f.)=11.45, p=.01 
**Chi-square value for age distribution by race, (3 d.f.)=1.75, p -.626
Table 8.2
VERBAL FLUENCY TESTING:
SAMPLE DISTRIBUTION BY EDUCATION. SEX AND RACE
Sexual Distribution* Racial Distribution**
Education Men Women White Black
N=346 (%) N=186 (%) N =160 (%) N =275 (%) N=71 (%)
0 - 8  years 25 (7.23) 7 (3.76) 18 (11.25) 5 (1.82) 20 (28.17)
9 -1 2  years 87 (25.14) 31 (16.67) 56 (35.00) 56 (20.36) 31 (43.66)
1 3 -1 6  years 128 (36.99) 65 (34.95) 63 (39.38) 114 (41.45) 14 (19.72)
17 & over 106 (30.64) 83 (44.62) 23 (14.38) 100 (36.36) 6 (8.45)
* C hi-square value for age distribution by sex (3 d.f.) =44.31, p=.000
**Chi-square value for age by race (3 d.f.)=87.97, p=.000
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demographic, morbidity and social activity variables by age group, and Tukey’s test was 
computed to assess the significance of between-group differences.
Analysis of variance showed a significant overall difference in mean Verbal Fluency 
values by age group [F(3,345)=6.13, p < .001]. On the other hand, only those aged 75- 
84 scored significantly lower (X=30.95, s.d. 14.1) than the other three age categories. 
At the same time it should be noted that there was considerable within-group 
heterogeneity in performing this test as reflected in the high standard deviation of mean 
scores, ranging from 12.8 to 15.1, for all groups (see Table 8.3). The ANOVA model 
for variation in mean years of education by age group was not significant, but those with 
significantly lower mean Verbal Fluency scores also averaged fewer years of education, 
(13.98, s.d. 4.4) compared a mean with 15.00 years for all other groups.
ANOVA demonstrated a small but significant overall difference in the mean number 
of medical diagnoses, [F(3,345)=3.25, p <  .05]. The average number increased with 
advancing age but there were no significant between-group differences. For medication 
use by age group, the ANOVA model just achieved significance [F(3,345)=2.70, 
p=.0459] but the pattern was different. The age group with the lowest mean Verbal 
Fluency scores and the lowest mean years of education (aged 75-84) also had higher rates 
of daily medication use, (X=3.59 compared with less than 3.00 for other groups), but 
again the between-group differences were not significant.
Mean values for all other selected morbidity and social activity variables, were 
directly correlated, either positively or negatively with advancing age. There was 
significant variation in disability level [F(3,345)=7.88, p=.0001], and the mean
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Table 8.3
BASELINE MEAN VERBAL FLUENCY SCORES. YEARS OF EDUCATION
MORBIDITY AND SOCIAL ACTIVITY LEVELS, BY AGE CATEGORY
Verbal Score Years off Education Medical D iagnoses
Age N =346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 49 38.43 (12.8) 15.20 (2.9) 2.98 (1.4)
6 5 -7 4 154 37.72 (15.1) 15.07 (3.5) 3.14 (1.7)
7 5 -8 4 128 30.95* (14.1) 13.98 (4.4) 3.58 (1.5)
85 & over 15 36.60 (15.1) 15.00 (4.4) 3.93 (1.8)
ANOVA of Verbal Fluency Scores by Age Group [F(3,345)=6.13, p=.0005]
ANOVA of Years of Education by Age Group [F(3,345)=2.30, p=.0772]
ANOVA of Number of Medical Diagnoses by Age Group [F(3,345)=3.25, p= .0221]
No. off Medicines Disability Score D epression Score
Age N =346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 49 2.69 (2.4) 0.27 (0.8) 4.63* (4.3)
6 5 -7 4 154 2.90 (2.3) 0.25 (0.7) 5.60 (4.7)
7 5 -8 4 128 3.59 (2.5) 0.61 (1.6) 5.72 (3.8)
85 & over 15 2.73 (2.5) 1.67* (2.3) 7.93* (4.5)
ANOVA of Number of Medicines in Daily Use by Age Group [F(3,345)=2.70, p=.0459]
ANOVA of Disability Score by Age Group [F(3,345)=7.88, p=.0001]
ANOVA of Depression Score by Age Group (F(3,345) =2.31,p=.0761]
Mrs of Activity No. off Activities Com pany off Others
Age N =346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 49 44.00* (21.8) 5.24* (2.2) 3.65 (0.8)
6 5 -7 4 154 33.88* (19.7) 5.41* (2.3) 3.33 (1.1)
7 5 -8 4 128 27.54 (17.6) 4.65 (2.2) 3.23 (1.2)
85 & over 15 16.00 (14.3) 3.13* (1.9) 3.13 (1.2)
ANOVA of Weekly Hours of Activity by Age Group [F(3,345) = 12.84, p=.0001] 
ANOVA of Number of Activities by Age Group [F(3,345) =6,52, p=.0003]
ANOVA of Hours in the Company of Others by Age Group [F(3,345)=2.04, p=.1085]
*p< .05
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disability score of those aged 85 and over was significantly higher than other age groups, 
but the standard deviation indicated that the group was heterogeneous with regard to level 
of disability (X=1.67, s.d. 2.3). The mean number of depressive symptoms increased 
with advancing age and those aged 85 and over reported a significantly higher mean 
number (X=7.93, s.d. 4.5) than those aged 60-64 (X=4.63, s.d. 4.3), but the ANOVA 
model was not significant.
As shown in previous analyses (see Tables 6.13, 6.14 and 7.1) there was an inverse 
relationship between age and social activity variables. ANOVA detected a highly 
significant variation in weekly hours of activity [F(3,345) = 12.84, p <  .001]. Those aged 
60-64 (X=44.00, s.d. 21.8) and those aged 65-74 (X=33.88, s.d. 19.7) reported 
significantly more hours of activity per week than the older age groups. Similarly, there 
was significant overall variation in the number of activities reported [F(3,345)=6.52, 
p < .001], those in the two younger age groups reporting significantly more activities than 
those aged 85 and over. Time spent in the company of others declined with advancing 
age but there was no significant overall variation or between group difference (see Table 
8.3).
8.4 Verbal fluency and other indicators by educational group
Verbal Fluency scores were highly correlated with years of education, and analysis 
of variance modelling showed both significant variation [F(3,345)=33.93, p <  .001], as 
well as differences between groups. Those with 0-8 years of education had a mean score 
of 18.96, s.d. 11.7 in contrast with a mean of 42.19, s.d. 13.5 for those with 17 or more 
years of education. Again, the high standard deviations indicated considerable within-
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group heterogeneity. When values were computed for mean age by education category, 
those with the least education and correspondingly low Verbal Fluency scores were also 
significantly older, with a mean of nearly 77 years, compared with less than 73 years for 
other educational groups, and the variation was significant overall [F(3,345)=3.13, 
p<,05] (see Table 8.4).
The ANOVA models showed significant variation in mean values by education 
category for all morbidity indicators with the exception of medicines in daily use, the 
variation being determined primarily by the difference in mean values for those with the 
least education. The mean number of medical diagnoses for those with 0-8 years of 
education (4.26, s.d. 1.5) was significantly higher than for all other education categories, 
ANOVA value [F(3,345)=7.90, p < .001]. Disability score (1.24, s.d. 2.2) was also 
significantly higher for this same group [F(3,345) =4.32, p<  .01]. The mean number 
of depressive symptoms differed between education groups, the two groups with the least 
education having significantly more symptoms than the higher education categories 
[F(3,345)=6.99, p<.001].
Similarly, comparison of social activity indicators showed considerable variation in 
mean values, those in the lowest education category consistently reporting less social 
interaction. For weekly hours of activity there was a significant difference between all 
groups, those with 0-8 years of education reporting a mean of 17.12 (s.d 20.8) compared 
with 41.44 (s.d. 18.6) for those with postgraduate education [F(3,345) = 17.97, p <  .001]. 
The number of activities reported was significantly different between all groups with the 
exception of those in the two higher education categories [F(3,345)=22.05, p <  .001].
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Table 8.4
MEAN BASELINE VERBAL FLUENCY SCORES. AGE. MORBIDITY.
AND SOCIAL ACTIVITY LEVELS. BY EDUCATIONAL CATEGORY
Verbal Scores Age Medical D iagnoses
Education N =346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 8  years 25 18.96* (11.7) 76.88* (6.3) 4.26* (1.5)
9 -1 2  years 87 27.90* (13.3) 72.48 (7.0) 3.54 (1.8)
1 3 -1 6  years 128 37.73* (12.6) 72.37 (7.0) 3.14 (1.6)
17 or more 106 42.19* (13.5) 72.59 (7.0) 3.04 (1.3)
ANOVA of Verbal Fluency Scores by Education Level [F(3,345)-33.93, p=.0001] 
ANOVA of Age by Education Level [F(3,384)=3.13, p=.0257]
ANOVA of Number of Medical Diagnoses by Education Level [F(3,345)=7.90, p=.0001]
No. of Medicines Disability Score D epression Score
Education N=346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 8  years 25 3.32 (2.0) 1.24* (2.2) 8.36* (4.5)
9 -1 2  years 87 3.31 (2.4) 0.49 (1.4) 6.37 (5.0)
1 3 -1 6  years 128 3.10 (2.4) 0.38 (1.0) 5.48* (4.1)
17 or more 106 2.93 (2.6) 0.30 (0.9) 4.48* (3.6)
ANOVA of Number of Medicines in Daily Use by Education Level [F(3,345)=0.4S, p=.7190] 
ANOVA of Disability Score by Education Level [F(3,345)=4.32, p=.0052]
ANOVA of Depression Score by Education Level [F(3,34S)=6.99, p=.0001]
Mrs of Activity No. of Activities C om pany of Others
Education N=346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 8  years 25 17.12* (20.8) 2.60* (1.6) 2.88* (1.5)
9 -1 2  years 87 25.37* (17.0) 4.23* (1.9) 3.10 (1.3)
1 3 -1 6  years 128 32.12* (19.4) 5.27 (2.2) 3.45 (0.9)
17 or more 106 41.44* (18.6) 5.90 (2.2) 3.48 (0.9)
ANOVA of Weekly Hours of Activity by Education Level [F(3,345) = 17.97, p = .0001]
ANOVA of Number of Activities by Years of Education Level [F(3,345)=22.05, p=.0001] 
ANOVA of Hours in the Company of Others by Education Level [F(3,345) =4.00, p=.0080]
* p<.05
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Finally, those with the least education reported significantly less time spent in the 
company of others [F(3,345)=4.00, p<  .05].
8.5 Verbal Fluency and other indicators by baseline score level
The range of Verbal Fluency scores for the total sample was 5 to 72, and as 
described above, there was great heterogeneity both within and between age and 
education groups. A variable was therefore created to categorise Verbal Fluency by 
baseline score level in order to define more precisely the relationship between age, 
education, morbidity and social activity indicators, and test performance.
When the Controlled Oral Word Association (Verbal Fluency) test was published by 
Benton and Hamsher in 1978, the following table was produced for interpretation of
r e s u l t s & Hamsher, 1978 pl4
Score Interpretation
53 + Superior
45-52 High Average
31-44 Average
26-30 Low Average
24-25 Borderline
17-23 Defective
Less than 17 Very Defective
As previously reported, the Verbal Fluency test was standardised on subjects with 
an age range from 16 to 69 years. In the present study the age range was 60 to 93 years, 
but in view of the wide differences in test performance, and lacking other published
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criteria in the literature reviewed, the 1978 standards were adopted and modified for 
classification of scores and for further analyses.
In order to achieve consistency with the methods adopted for analysis of the results 
of the MMSE (see Table 7.3) a 3-level variable was constructed with the variable levels 
defined as follows: score 0-25, combining the lowest three categories; score 26-44, 
combining "low average" and "average"; score 45 and over, combining "high average" 
and "superior". Based upon these categories, twenty-seven percent of the sample 
(95/346) was classified as "borderline or defective", forty-six percent (159/346) as 
"average", and twenty-seven percent (92/346) as "superior or high average" (see Table
8.5).
Predictably, there was highly significant variation in mean Verbal Fluency score by 
level of baseline performance, but the groups were more homogeneous as demonstrated 
by the standard deviations. Mean scores were 16.92, s.d. 5.5, 35.58, s.d. 5.3, and 
53.67, s.d. 7.1 for the three variable levels [F(2,345=908.82, p<  .001]. Those with the 
highest mean Verbal Fluency score were significantly younger than those in the lowest 
performance group (71.32, s.d. 7.0, compared with 74.12, s.d. 6.7), but neither differed 
significantly by age from the middle range group, although variation within the model 
did achieve significance [F(2,345) =3.80, p<  .05]. There was much greater variation in 
mean years of education by baseline Verbal Fluency level with significant differences 
between all three groups [F(2,345)=40.13, p<  .001] (see Table 8.5). The lowest 
scoring group had a mean of 12 years of education compared with a mean of nearly 17 
years for those with the best performance.
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Table 8.5
MEAN VERBAL FLUENCY SCORES, AGE, YEARS OF EDUCATION,
MORBIDITY AND SOCIAL ACTIVITY LEVELS BY BASELINE SCORE
B aseline Verbal Verbal Score Age Years of Educati
Fluency Score N=346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 5 95 16.92* (5.5) 74.12* (6.7) 12.12* (4.2)
2 6 -4 4 159 35.58* (5.3) 72.86 (7.1) 15.14* (3.3)
45 and over 92 53.67* (7.1) 71.32* (7.0) 16.54* (2.9)
ANOVA of Verbal Fluency Scores by Baseline Score Level [F(2,345) =908.82, p=.0001] 
ANOVA of Age by Baseline Verbal Fluency Score Level [F(2,345)=3.80, p=.0232] 
ANOVA of Education by Baseline Verbal Fluency Score Level [F(2,345)=40.13, p=.0001]
Baseline Verbal Medical D iagnoses Medicines Used Disability Score
Fluency Score N=346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 5 95 3.64 (1.5) 3.42 (2.1) 0.87* (1.9)
2 6 -4 4 159 3.23 (1.6) 3.12 (2.6) 0.26 (0.7)
45 and over 92 3.13 (1.6) 2.79 (2.3) 0.34 (0.7)
ANOVA of Medical Diagnoses by Baseline Verbal Fluency Score Level [F(2,345)=2.85, p=.0594] 
ANOVA of Medicines in Daily Use by Baseline Verbal Fluency Score Level [F(2,345) = 1.58, p = .2079] 
ANOVA of Disability Score by Baseline Verbal Fluency Score Level [F(2,345)=8.48, p=.0003]
Baseline Verbal D epression Score Hours of Activity Com pany of Others
Fluency Score N=346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 5 95 5.83 (3.9) 27.36* (21.4) 3.11* (1.2)
2 6 -4 4 159 5.72 (4.8) 32.79 (18.6) 3.38 (1.0)
45 and over 92 5.17 (3.9) 36.16* (20.0) 3.48* (1.0)
ANOVA of Depression Score by Baseline Verbal Fluency Score Level [F(2,345)=0.64, p = .5280] 
ANOVA of Hours of Activity by Baseline Verbal Fluency Score Level [F(2,345)=4.76, p=.0092] 
ANOVA of Hours in the Company of Others by Baseline Verbal Score Level [F(2,345) =3.11, p=.0457
p<.05
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There was no significant overall variation or between-group difference in the number 
of medical diagnoses, medicines in daily use, or in mean depression score by Verbal 
Fluency category. The ANOVA model for level of disability was significant 
[F(2,345)=8.48, p<  .001], those with the lowest performance having a significantly 
higher mean score (0.87, s.d. 1.9) than the other two groups, but the range was great. 
Level of disability was thus the only morbidity indicator showing significant variation, 
but the social activity variables demonstrated both overall and between-group differences 
in mean scores. Those with the highest verbal performance reported significantly more 
weekly hours of activity than those with the poorest performance (36.16, s.d. 20.0, 
compared with 27.36, s.d. 21.4), [F(2,345) =4.76, p<  .01]. The mean number of 
activities (not shown in Table 8.5) was significantly lower for those in the lowest Verbal 
Fluency group compared with the other two categories, and there was significant overall 
variation for time spent in the company of others [F(2,345)=3.11, p <  .05].
The analyses demonstrated that there was a significant correlation between age, years 
of education, social activity variables and Verbal Fluency, but the between group 
variation for mean values of these variables was less than for the three levels of the 
baseline MMSE score variable (see Table 7.3). On the other hand, in common with the 
MMSE analyses, the effects of age and education were confounded by the fact that those 
scoring in the highest performance category were significantly younger than those with 
the lowest mean scores, and had the highest mean years of education. Therefore multiple 
linear regression modelling was the technique adopted in order to discriminate between 
the effects of age, education or other independent variables on Verbal Fluency
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performance, and the same stepwise forward selection technique used in the analyses of 
the MMSE data (see Chapter 7, 7.9) was employed.
8.6 Multiple regression analyses by demographic group
The mean Verbal Fluency score for the total sample was 35.27, s.d. 14.75. The 
stepwise forward selection procedure defined 3 variables for inclusion in the multiple 
linear regression model. In hierarchical order, these were education, number of activities 
reported, and disability score, but age did not meet the selection criteria. The model was 
highly significant, R^=0.27 [F(4,342)=30.76, p<  .001] (see Table 8.6). When beta 
coefficients were computed, education had the highest predictive value when controlling 
for others in the model, (beta=0.389 p<  .001) followed by number of activities 
(beta=0.182, p <  .001), while disability score proved to be a weaker negative predictor 
of higher Verbal Fluency score (beta=0.118, p<.05). In the stepwise procedure, 
education uniquely explained 22 percent of the variance, number of activities 3 percent 
and disability score 2 percent.
In view of the gender differences in mean years of education (see Tables 6.6 and 6.8) 
separate models were again constructed for men and women. For the male sample 
(n=186) the mean Verbal Fluency score was 37.48, s.d. 14.23, and the stepwise 
procedure selected 3 variables, which were in rank order: education, number of
activities, and age. These variables again produced a highly significant multiple 
regression model, R^=0.22, [F(3,182) = 16.40, p <  .001] (see Table 8.7). Beta 
coefficients showed that education had the highest predictive power (beta=0.29,
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Table 8.6
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASELINE VERBAL FLUENCY SCORES 
Total Sam ple (N -346)
VARIABLE S tandardised Beta Weights
Education 0.389
Disability sco re  -0.118
Number of Activities 0.182
p value
0.0001* *
0.0181*
0.0009*
Mean s c o re =35.27
Model: R -sq u a re= 0 .2 7 , F(3,342)=30.76, p=.0001
Table 8.7
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASEUNE VERBAL FLUENCY SCORES 
Men (N=186)
VARIABLE S tandardised Beta Weights
Age -0.154
Education 0.290
N umber of Activities 0.195
p value
0.0224*
0.0001* *
0.0099*
Mean sco re= 37 .48
Model: R -sq u a re= 0 .2 2 , F(3,182) = 16.40, p=.0001
**p<.001
* p<.05
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p <  .001), followed by the number of activities reported (beta=0.195, p < .01), while age 
was a less powerful negative predictor of test scores (beta=-0.154, p <  .05). The model 
had a lower explanatory power for the variance of Verbal Fluency scores among men 
than for the total sample, but education uniquely accounted for 15 percent of the 
variance, the number of activities 4 percent, and age 2 percent.
The mean Verbal Fluency score for women (n=160) was lower, 32.69, s.d. 14.98, 
and the variables selected by the stepwise procedure for inclusion in the multiple 
regression model were education, disability score, and number of activities, but age did 
not meet the selection criteria. The model was again highly significant, R^=0.31, 
[F(3,156)=21.36, p <  .001]. Beta coefficients indicated that education had the highest 
predictive power when controlling for other variables in the model (beta=0.417, 
p < .001), disability level was a weaker negative predictor of performance (beta=-0.144, 
p <  .05) and number of activities was a positive predictor (beta=0.142) although this 
variable just failed to achieve significance (see Table 8.8). Education explained 24 
percent of the variance in female performance, disability 3 percent, and number of 
activities 2 percent.
In view of the 33 year age range of the sample (60-93) it was again dichotomised and 
separate analyses were undertaken for the sample aged 60 to 74 (n=203) and those aged 
75 and over (n=143). The mean Verbal Fluency score for the younger sample was 
37.89, s.d. 14.57. A significant 3-variable model was again selected by the stepwise 
regression procedure, R^=0.23, [F(3,199) =20.01, p <  .001] (see Table 8.9). Education 
was the most significant and powerful predictor of Verbal Fluency score, (beta=0.361,
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Table 8.8
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASELINE VERBAL FLUENCY SCORES 
Women (N=160)
VARIABLE S tandardised Beta W eights p value
Education 
Disability sco re  
Number of Activities
0.417
-0.144
0.142
0 .0001* *
0.0392*
0.0605
Mean s c o re =32.69
Model: R -s q u a re =0.31, F(3,156)=21.36, p=.0001
Table 8.9
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASELINE VERBAL FLUENCY SCORES 
Ages 6 0 -7 4  (N=203)
VARIABLE S tandardised Beta W eights
Education
Number of Activities 
Com pany of O thers
0.361
0.218
0.135
p value
0 .0001* *
0.0017**
0.0350
Mean s c o re =37.89
Model: R -sq u a re = 0 .2 3 , F(3,199)=20.01, p = .0001
**p<.001
* p<.05
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p <  .001), followed by two "social integration" variables, i.e. number of activities 
reported, (beta=0.218, p<  .01) and time spent in the company of others, (beta=0.135, 
p <  .05). Education explained 18 percent of the variance, the number of activities 3 
percent, and the company of others only 2 percent.
For those aged 75 and over, the mean Verbal Fluency score was 31.54, and the 
significant independent variables selected by the stepwise procedure were education, 
disability score, and time spent in the company of others (see Table 8.10). Once again 
the model was highly significant, R^=0.33, [F(3,139)=22.71, p < .001] and beta 
coefficients showed education to be the most powerful independent predictor of higher 
test performance (beta=0.418, p<  .001). Disability score was a negative predictor 
(beta=0.246, p <  .001) and time spent with others was a less powerful but significant 
positive predictor (beta=0.210, p<  .01). Education accounted for 23 percent of the 
variance, disability score 6 percent, and time spent in the company of others 4 percent.
8.7 Adjustment of scores to control for the effects of education
When the Verbal Fluency test was first standardised it was found that "both 
educational background and age are important determinants of performance level", but 
as noted above, criteria for adjustment of scores to control for these effects did not 
extend beyond age 69.^^ "'°" ^ Hamsher. i97g pi2-i4 Screening Battery for Mental
Decline, published by the same research team, and standardised on both "normal" and 
"dementia" subjects aged 61 to 86 years, provided the following "correction
factors" et al. 1984 pl5
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Table 8.10
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASELINE VERBAL FLUENCY SCORES 
Ages 75 and Over (N=143)
VARIABLE S tandard ised  Beta Weights
Education 
Disability sco re  
Com pany of O thers
0.418
-0.246
0.210
p value
0.0001 * *  
0.0006** 
0.0037*
Mean s c o re =31.54
Model: R -sq u a re = 0 .3 3 , F(3,139)=22.71, p=.0001
Table 8.11
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASEUNE VERBAL FLUENCY SCORES 
Excluding those  with Limited Education (N=321)
VARIABLE S tandard ised  Beta Weights
Education 
Disability sco re  
N umber of Activities
0.303
- 0.110
0.173
p value
0 .0001* *
0.0387*
0.0020*
Mean sco re= 36 .53
Model: R -sq u a re = 0 .2 0 , F(4,316)=18.91, p=.0001
**p<.001
* p<.05
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Years of Education
Adjustment Points 
Men Women
0-8 years 11 9
9-11 years 6 6
12-15 years 4 3
16 or over 0 0
The adjusted mean test scores, or "mean performance levels" reported from the 
Eslinger assessment procedures were 37.9, s.d. 10.9 for the "normal saniple", and 20.1, 
s.d. 11.6 for the "dementia" g r o u p . et ai, isss p6?2 note that
according to these criteria, men receive a slightly higher education adjustment score than 
women, but no correction factor was developed for either sex for advancing age. In the 
present study, however, men had significantly higher levels of education and also higher 
mean Verbal Fluency performance scores. Therefore, in the light of the characteristics 
of the sample under discussion, two separate analyses were undertaken to adjust for the 
effects of education.
In the first analysis, a multiple regression model was constructed excluding all those 
with 0-8 years of education, a group consisting predominantly of older women. In the 
second analysis, all test scores were adjusted, using the correction factors shown above, 
and analysis of variance and multiple regression techniques were used to assess the extent 
to which the effect of education was reduced as a determinant of test scores.
When those with little formal education were excluded from the sample (n=25) a 
significant 3-variable model was again selected by the stepwise procedure, R^=0.19 
[F(3,317)=23.91, p<  .001] (see Table 8.11). Education continued to be the most
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significant and powerful predictor of Verbal Fluency score, (beta=0.303), followed by 
number of activities (beta=0.173, p<.01) and disability score (beta=-0.110, p < .05). 
As would be predicted, education explained less of the variance than in the previous 
models, but it uniquely accounted for 14 percent, compared with 3 percent for number 
of activities and 2 percent for disability score.
In the second analysis. Verbal Fluency scores were adjusted according to the criteria 
published in the Iowa Screening Battery for Mental Decline. This raised the mean score 
for the total sample from 35.27, s.d. 14.75 to 37.68, s.d 13.75. ANOVAs were then 
computed for adjusted mean Verbal Fluency score, age, and education by the three level 
baseline score variable.
A comparison of results from analysis of the unadjusted scores shown in Table 8.5 
with those in Table 8.12 shows that the mean Verbal Fluency score for each variable 
level was raised by addition of the education correction factors. As might be predicted, 
the increase was greatest for those in the lowest baseline category, (unadjusted 
score = 16.92, s.d. 5.5, adjusted score=19.46, s.d. 4.2), raising the mean to 
approximately the level of the standardised adjusted score for "dementia cases", i.e. 
2 0  Eslinger et al, 1984 pli the samc time there was a small change in the frequency
distribution of the sample between the three variable levels, the proportion in the lowest 
scoring group being reduced from 27 to 23 percent (78/346), and the proportion in the 
highest score category increasing to 30 percent (103/346). There was little change in the 
mean age of the three variable levels, those in the highest performance group continuing 
to be significantly younger than those in the lowest [F(2,345)=3.23, p <  .05].
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Table 8.12
MEAN VERBAL FLUENCY SCORES ADJUSTED FOR YEARS OF EDUCATION,**
BY AGE, EDUCATION AND BASELINE SCORE LEVEL
Baseline Verbal Verbal Score Age Years of Educatior
Fluency Score N =346 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 5 78 19.46* (4.2) 74.17* (6.8) 12.97* (3.9)
2 6 -4 4 165 36.08* (5.5) 72.93 (7.1) 14.59* (4.0)
45 and over 103 54.03* (7.1) 71.53* (6.9) 16.12* (3.1)
ANOVA of Adjusted Verbal Fluency Scores by Baseline Score Level [F(2,345)=809.43, p=.0001] 
ANOVA of Age by Baseline Verbal Fluency Score Level [F(2,345)=3.23, p=.0407]
ANOVA of Education by Baseline Verbal Fluency Score Level [F(2,345) = 16.03, p=.0001]
Table 8.13
REGRESSION MODEL FOR BASELINE VERBAL FLUENCY SCORE 
ADJUSTED FOR YEARS OF EDUCATION**
Total Sam ple (N=346)
VARIABLE Standardised Beta W eights p value
Education 0.2349 0.0001 **
Disability sco re  -0.1180 0.0278*
D epression sco re  -0.1191 0.0238*
Number of Activities 0.1885 0.0014*
Total ad justed  m ean sc o re =37.68
Model: R -sq u a re = 0 .1 5 , F(4,341)=15.09, p=.0001
**p<.001 
* p<.05
Adjustment according to Eslinger et al., 1984
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Furthermore, highly significant overall and within-group differences in mean years of 
education remained between the three variable categories [F(2,345) = 16.03, p <  .001].
The stepwise forward selection procedure for adjusted Verbal Fluency scores, 
resulted in a 4-variable multiple regression model, R^=0.15, [F(4,341)=15.09, 
p <  .001]. In hierarchical order the significant variables were: education, number of 
activities, depressive symptoms and disability score. Education continued to be the most 
powerful and significant predictor of adjusted Verbal Fluency score (beta=0.235, 
p < .001), followed by number of activities (beta=0.189, p < .01). Both disability 
(beta=-0.118, p <  .05) and depression (beta=-0.119, p < .05) were weaker negative 
indicators (see Table 8.13). Education uniquely explained 10 percent of the variance, 
number of activities 3 percent, and depression and disability score just 1 percent each. 
Thus although the predictive power of education was reduced by the adjustments 
developed by Eslinger et al., its effect was not eliminated.
8.8 The sensitivity of Verbal Fluency scores to repetitive testing
In reviewing the publications by the group who developed and standardised the 
Verbal Fluency test, and later incorporated it into the Iowa Screening Battery for Mental 
Decline, the reliability of performance scores and their sensitivity to change was not 
addressed. * hamsher. 1978. Eslinger et al. 1984 However, as previously described, the
longitudinal design of the present investigation made possible an assessment of the 
sensitivity of all study instrument scores to the effects of repetitive testing.
The reliability of Verbal Fluency test scores as determined by a single assessment 
was evaluated by analysing the performance of those tested three times in the peri-
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operative period, i.e. before surgery, 1-week post-surgery, and 6-weeks after surgery. 
Table 8.14 compares the characteristics of the subjects who underwent surgery and 
participated in all three interviews (n=241) compared with "others" in the sample 
(n=105), i.e. those who were deemed "ineligible", "dropouts" and "controls" (see 
Chapter 7, Footnote 8). Those who participated in the sequence of three assessments 
tended to be younger, but not significantly so. The only significant difference between 
the two groups was a slightly higher mean disability score (p< .05) for those who 
underwent surgery and were therefore in the repetitive testing group.
Repeated Measures Analysis of Variance was the statistical technique used to 
compute within and between-group changes in mean values for Verbal Fluency scores 
at each of assessment interviews. Tukey’s studentised range tests were again computed 
to test for the significance of the difference in mean values between categories of the 
dependent variable.
8.9 Change in Verbal Fluency scores with repetitive testing
The analysis of variance model for Verbal Fluency values by age group for subjects 
undergoing surgery (n=241) showed that at time 1 those aged 75 to 84 had significantly 
lower mean scores than other age categories [F(3,237)=5.17, p <  .01] (see Table 8.15). 
This was consistent with the distribution of mean values for the total sample (n=346) 
shown in Table 8.3. The ANOVA for the effects of time, i.e. repeated testing on three 
occasions, showed a highly significant within-group difference [F(2,474)=8.71, 
p <  .001]. Those aged 85 and over had a decline in mean Verbal Fluency scores at time 
2, but at time 3 there was a 3-point gain to a level higher than at time 1, a pattern that
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Table 8.14
MEAN VALUES OF SELECTED VARIABLES FOR THOSE COMPLETING 
PERIOPERATIVE INTERVIEWS COMPARED WITH OTHERS IN TOTAL SAMPLE
Perioperative Interviews 
Com pleted (n=241)
O thers (n=105) S tudent's t - t e s t
Mean S.D. Mean (S.D.) p value
Baseline Verbal Fluency 36.05 (15.0) 34.50 (14.2) 0.3291
Age 72.31 (7.1) 73.90 (6.6) 0.0511
Education (years) 14.90 (3.7) 14.17 (4.1) 0.1203
Medical D iagnoses 3.32 (1.5) 3.30 (1.8) 0.9408
Medicines U sed 3.04 (2.3) 3.29 (2.6) 0.4106
ADL Disability Score 0.55 (1.3) 0.22 (1.0) 0.0120*
GDS D epression Score 5.63 (4.5) 5.54 (4.0) 0.8504
Weekly Hrs of Activity 32.33 (20.5) 31.89 (19.0) 0.8462
Number of Activities 5.01 (2.4) 4.99 (1.9) 0.9280
Com pany of O thers 3.34 (1.1) 3.30 (1.1) 0.7045
* Significant, p<.05
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was consistent with MMSE performance for this age group (see Figure 7.2). For all 
other age groups, mean test scores increased consistently at each assessment period, but 
the greatest increase (4.8 points) was for those with a significantly lower mean score at 
time 1, i.e. those aged 75-84. By time 3, however, there was no significant difference 
in mean values between the four age groups. ANOVA did not demonstrate any 
significant interaction effect between time and age categories, i.e. the extent to which any 
one group experienced change did not differ from that of any other (see Table 8.15).
As would be predicted from previous analyses, ANOVA of Verbal Fluency score by 
education group at time 1, showed significant variation [F(3,237)=22.34, p <  .001] (see 
Table 8.16). Those with the least education, in the two categories 0-8 and 9-12 years, 
had significantly lower mean performance scores than the higher groups. However, 
ANOVA for within-group changes over time were also highly significant 
[F(2,474) = 12.54, p < .001]. Test scores improved for all groups at each assessment and 
there was no significant time by education group interaction.
Repeated measures ANOVAs were also computed for the 3-level baseline Verbal 
Fluency score variable. Once again, reflecting its structure, there was highly significant 
variation in mean scores at time 1, [F(2,237)=642.36, p <  .001], and significant 
differences in mean values continued between all three variable categories at each 
assessment interview (see Table 8.17). On the other hand, ANOVA also demonstrated 
significant within-group changes over time [F(2,476) = 19.88, p <  .001]. At time 3, all 
groups had higher test scores than at time 1. However, the change was greatest (4.17 
points) for those in the lowest performance group, compared with less than 2 points for
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Table 8.15
MEAN VERBAL FLUENCY SCORES IN THE PERI-OPERATIVE PERIOD BY AGE
Time 1 Time 2 Time 3
Age N=241 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 40 39.88 (12.5) 41.10 (12.6) 43.25 (13.1)
6 5 -7 4 107 38.31 (15.0) 39.21 (14.8) 40.68 (15.6)
7 5 -8 4 83 31.00* (15.2) 33.92 (15.9) 35.82 (17.4)
85 & over 11 38.18 (13.0) 36.36 (17.5) 39.36 (14.1)
ANOVA of Verbal Fluency Score at Time 1 by Age Group [F(3,237)=5.17, p=.0018] 
ANOVA of within-group change over Time [F(2,474)=8.71, p=.0002]
ANOVA of interaction between Time and Age Group [F(6,474)=1.25, p=.2785]
Table 8.16
MEAN VERBAL FLUENCY SCORES IN THE PERI-OPERATIVE PERIOD BY EDUCATION
Education
0 - 8  years 
9 - 1 2  years 
1 3 -1 6  years 
17 or m ore
Time 1 Time 2 Time 3
N=241 Mean (S.D.) Mean (S.D.) Mean (S.D.)
16 21.75* (12.8) 24.00* (12.4) 25.00* (12.0)
56 27.05* (13.3) 27.23* (13.7) 29.04* (13.8)
90 38.26 (13.1) 40.44 (13.2) 42.46 (13.8)
79 42.80 (13.7) 44.38 (13.3) 46.10 (15.1)
ANOVA of Verbal Fluency Score at Time 1 by Education Group (F(3,237)=22.34, p=.0001] 
ANOVA of within-group change over Time [F(2,474)=12.54, p=.0001]
ANOVA of interaction between Time and Education Group [F(6,474)=0.60, p=.7317]
Table 8.17
MEAN VERBAL FLUENCY SCORES IN THE PERI-OPERATIVE PERIOD BY BASELINE SCORE
Time 1 Time 2 Time 3
Baseline Verbal 
Fluency S core N=241 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 -2 5 63 17.16* (5.4) 20.00* (7.4) 21.33* (7.8)
2 6 -4 4 107 35.28* (5.0) 37.51* (8.9) 39.24* (8.6)
45 and over 71 53.96* (7.5) 53.25* (9.5) 55.58* (12.2)
ANOVA of Verbal Fluency Score at Time 1 by Baseline Score [F(2,238)=642.36, p=.0001] 
ANOVA of within-group change over Time [F(2,476)=19.88, p=.0001 ]
ANOVA of interaction between Time and Baseline Score [F(4,476)=2.30, p=.0578]
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those in the highest scoring group, a change that just failed to achieve significance for 
time by group interaction [F(4,476) =2.30, p=.06].
The pattern of change in mean Verbal Fluency values by age group, educational 
category and baseline score level is shown graphically in Figures 8.2, 8.3 and 8.4. The 
figures illustrate the greater variation in mean test scores by education than by age. They 
also show that at time 3 all groups had a slightly higher mean score than at time 1. 
Figure 8.2 demonstrates that those in the age group 75-84, who also had the lowest mean 
value for years of education, and the lowest score at time 1 (see Table 8.3), had a 
slightly higher and more consistent increase over time. Only those aged 85 and over 
showed a small decline at time 2, which rebounded at time 3. In evaluating the pattern 
of change in Verbal Fluency performance it should be noted both that the assessment at 
time 2 was within a week of surgery, and also that the test was administered with a 
different set of letters at the second assessment (P R W), than at times 1 and 3 (C F L) 
(see Figure 8.1).
8.10 Evaluating the significance and correlates of change
In view of the significant changes in mean Verbal Fluency scores identified by the 
repeated measures ANOVAs, further analyses were undertaken in an attempt to 
determine if improvement or decline in performance was associated with demographic 
factors and/or change in morbidity indicators. Frequency distributions were computed 
for Verbal Fluency scores in which any change was observed, and these demonstrated 
that no less than 68 percent of study subjects (163/241) showed some improvement in test 
scores between time 1 and time 3, 27 percent (66/241) had lower scores, and
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Figure 8.2
Change in Perioperative Mean Verbal 
Fluency Scores by Age Group
Test scores
35
Pre-surgery 1 wk post surgery 6 wks post surgery
Age group 
— < 6 5  
+  65 to 74 
+  75 to 84 
85 + over
Timing of tests 
ANOVA of effects of time, p<.001
ANOVA of Interaction between time and age group, p=.278
Figure 8.3
Change in Perioperative Mean Verbal Fluency 
Scores, by Level of Education
Test scores
55
45
35
25
15
Years of education 
— < 8 yrs 
+  9 -1 2  yrs 
+  13- 16yrs 
17 + over
Pr»-surgery 1 wk post surgery
Timing of tests
6 wks post surgery
ANOVA of effects of time, p=.0001
ANOVA of interaction between time and group, p=0.7317
Figure 8.4
Change in Perioperative Mean Verbal 
Fluency Score By Baseline Level
Test scores
35
Pre-surgery 1 wk post surgery 6 wks post surgery
Baseline score
— 0-25
+  45 & over
Timing of tests
ANOVA of effects of time, p=.0001
ANOVA of interaction between time and group, p=.0576
?7P
performance was stable for only 5 percent (12/241) (not shown in Tables). At the same 
time, repeated measures ANOVAs failed to identify any significant difference by age, 
education, medications, disability, or depressive symptoms between those with 
improvement, decline, or stability in test scores between time 1 and time 3.
As discussed in Chapter 7, a 2-point decrease in MMSE scores was defined as 
meeting the "clinical criterion for cognitive decline" et ai, i983 p93i similar norms
were found in the literature reviewed for determining the significance of any magnitude 
of change in Verbal Fluency. However, in view of the fact that rather than a 2-point 
decline, a 3/30, i.e. ten percent or greater change from maximum potential MMSE score 
was associated with significant variations in morbidity indicators between time 1 and time 
3 (see Table 7.18), the same criterion was adopted to compare the characteristics of 
subjects with change in Verbal Fluency scores. As noted previously (see section 8.5), 
the maximum score achieved at time 1 by any subject in this open-ended test was 72 
points. A three-level variable was therefore constructed, based on a 7-point or 10 
percent change, either positive or negative, from the highest baseline score.
Thirty-two percent of subjects (77/241) improved by 7 or more points, compared with 
10 percent (23/241) who declined, and 58 percent (141/241) whose scores remained 
within a 6-point range over time (see Table 8.18). There was significant overall 
variation in mean test scores at time 1 between subjects with negative or positive change 
and those with stable performance F(238)=7.91, p <  .001]. The mean Verbal Fluency 
score was significantly greater 47.30 (s.d. 14.1), at time 1 for subjects whose scores 
decreased compared with the other groups (see Table 8.18), and it is of note that the
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Table 8.18
COMPARISON OF GROUPS WITH AND WITHOUT A SEVEN-POINT or GREATER
CHANGE IN VERBAL FLUENCY SCORES IN THE PERIOPERATIVE PERIOD
Level of Verbal Score 1 Verbal Score 3
C hange N=241 Mean (S.D.) Mean (S.D.)
No change 141 34.30 (14.8) 35.50 (14.7)
Decline 23 47.30* (14.1) 36.91 (13.9)
Improvement 77 35.88 (14.3) 47.60* (15.7)
ANOVA of Verbal Fluency at Time 1 by Level of Change [F(2,238)=7.91, p-.0005] 
ANOVA of within-group change overtime [F(1,238)=190.02, p=.0001]
ANOVA of interaction between Time and Level of Change [F(2,238)=342.38, p=.0001 ]
Level of Age Years of Educatif
C hange N=241 Mean (S.D.) Mean (S.D.)
No change 141 72.19 (6.8) 14.62 (3.8)
Decline 23 72.30 (7.5) 15.09 (3.5)
Improvement 77 72.52 (7.6) 15.38 (3.7)
ANOVA of Mean Age by Level of Change [F(2,238)=0.05, p=.9493]
ANOVA of Mean Years of Education by Level of Change [F(2,238)=1.06, p=.3466]
Level of Medicine Use 1 Medicine Use 3
C hange N=241 Mean (S.D.) Mean (S.D.)
No change 141 3.15 (2.3) 3.30 (2.4)
Decline 23 2.70 (2.6) 3.00 (2.3)
Improvement 77 2.95 (2.3) 2.94 (2.2)
ANOVA of Medication Use at Time 1 by Level of Change [F(2,238)=0.46, p=.6300] 
ANOVA of within-group change over time [F(1,238)=1.50, p=.2220]
ANOVA of interaction between Time and Level of Change [F(2,238)=0.54, p=.S862]
2 8 0
mean score at time 1 for those with a 7-point fall was in the "high average" range, 
declining to "average", and vice versa for the group with positive change between the 
first and the third assessments.
The mean age of all three groups was nearly identical, mean years of education 
ranged only from 14.62 to 15.38 years for the three groups, and there was no variation 
or significant between-group difference over time in medications used or in level of 
disability. There was a marginal increase in level of depression compared with a small 
decrease for other groups, and the variation was reflected in a significant within group 
change [F(2,238)=8.21, p <  .005] but no between-group interaction (see Table 8.18 
contd.).
The data analyses indicate that the 7-point or greater change in mean Verbal Fluency 
scores, observed in more than forty percent of the sample, occurred independently of 
age, education, or change in morbidity indicators, with the exception of a small increase 
in depressive symptoms for subjects with reduced scores. It may therefore be argued that 
improvement was attributable to a "learning" or "practice" effect, with lower scores 
indicative of "cognitive decline". In examining the demographic characteristics of those 
in different categories of change, however, it was noted that the age range for those with 
a 7-point or greater improvement was from 60 to 91, and of decline from 60 to 93 years, 
while the education range for those with increased scores at time 3 was from 4 to 22 
years, and for those with lower performance, from 8 to 21 years. At the same time, 
sixty-five percent (15/23) of those with a 7-point decrease were in the highest 
performance category (score 45 and over) at time 1, and the scores of more than 50
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Table 8.18 (contd.)
COMPARISON OF GROUPS WITH AND WITHOUT A SEVEN-POINT or GREATER
CHANGE IN VERBAL FLUENCY SCORES IN THE PERIOPERATIVE PERIOD
Level of Disability Score 1 Disability S core 3
C hange N=241 Mean (S.D.) Mean (S.D.)
No change 141 0.67 (1.5) 0.63 (1.2)
Decline 23 0.35 (0.8) 0.61 (1.5)
improvement 77 0.39 (0.9) 0.31 (0.7)
ANOVA of Disability Score at Time 1 by Level of Change [F(2,238=1.48, p=.2295] 
ANOVA of within-group change over time [F(1,238)=0.10, p=.7521]
ANOVA of interaction between Time and Level of Change [F(2,238)=1.02, p=.3637]
Level of D epression Score 1 D epression See
C hange N=241 Mean (S.D.) Mean (S.D.)
No change 141 5.52 (4.3) 4.87 (4.5)
Decline 23 6.87 (5.5) 7.04 (6.1)
improvement 77 5.48 (4.5) 4.94 (4.2)
ANOVA of Depression Score 1 at Time by Level of Change [F(2,238) =0.96, p=.3827] 
ANOVA of within-group change over time [F(1,238)=8.21, p=.0045]
ANOVA of interaction between Time and Level of Change [F(2,238) =0.79, p=.4553]
2 8 2
percent remained in the same category after the "decline".
It may therefore be proposed that it is difficult to interpret the significance of the 
decline in test scores for the majority of those in whom it was observed. At the same 
time, more than thirty percent of the sample showed a 7-point or greater improvement 
in Verbal Fluency, and the change occurred in approximately one third of individuals in 
each baseline score category. On the other hand, a 7-point or greater increase 
represents, at minimum, a twenty-eight percent (7/25) gain for those with the lowest 
baseline score of 0-25 at time 1. The magnitude of improvement was therefore far 
greater for the twenty-nine percent of subjects (18/63) in the "defective and borderline" 
category (see Table 8.17), a few of whom raised their scores by seventy to more than 
one hundred percent between time 1 and 3, i.e. from 22 to 38 and from 20 to 44 points.
8.11 Summarising the results of Verbal Fluency testing
There was a closer association between education and Verbal Fluency scores than 
between age and test performance (see Tables 8.3 and 8.4), a finding that was congruent 
with the results of the MMSE analyses (Tables 7.1 and 7.2). Similarly, there was a 
negative correlation in the word testing data between level of education and morbidity, 
a positive correlation between morbidity indicators and advancing age, and vice versa for 
social activity variables. At the same time, there was considerable heterogeneity in 
Verbal Fluency scores in all age and education categories.
In the interests of consistency in the analysis of data from the different study 
assessment instruments, a three-level variable was constructed to categorise Verbal 
Fluency performance by baseline score level, based upon values standardised by
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developers of the instrument for the interpretation of r e s u l t s . * Hamsher, 1973 pi4 
Frequency distributions showed that twenty-seven percent of the sample (95/346) scored 
in the lowest category which combined "defective and borderline" performance, and 
another twenty-seven percent (92/346) in the highest category combining "high average 
and superior". Analyses of variance were computed for demographic, morbidity, and 
social activity variables by baseline score level and there were again significant 
differences by age, education, disability, social activity, and time spent in the company 
of others, for different categories of the dependent variable (see Table 8.5). On the other 
hand, the variation among mean values of independent variables was less than for the 
different levels of the similarly constructed MMSE variable (see Table 7.3). For 
example education ranged from a mean of 12 to 16.5, a spread of 4.5 years for the three 
levels of baseline Verbal Fluency, compared with 9 to 15.5, or 6.5 years for the MMSE 
baseline score variable.
It may be argued that intuitively, a strong association would not necessarily be 
assumed between level of education and "verbosity", "loquaciousness" or even 
"eloquence", and that intuition was confirmed by the heterogeneity of Verbal Fluency 
scores within education groups, and also by statistical evidence that the lowest baseline 
score category was not restricted to individuals with limited formal education. On the 
other hand, when multiple regression models were constructed, education was selected 
as the most significant predictor of performance for the total sample, men, women, those 
aged 60 to 74 and those aged 75 and over. Furthermore even when the least educated, 
i.e. with 0-8 years of education, were excluded from the analyses, education continued
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to be the primary predictor of test scores (see Tables 8.6 to 8.11).
When Benton and Hamsher first standardised the Verbal Fluency test, it was 
observed that "educational background" was an important determinant of test 
performance, and adjustment scores were proposed. Hamsherpi2 \Yhen the same team 
of neuro-psychologists selected a battery of tests for the detection of "abnormal mental 
decline" in the elderly and for discriminating between a "normal" and a "dementia" 
sample, education adjustments were again standardised. '^'"®®'’®'®*’ When Verbal
Fluency performance was adjusted according to these criteria, the mean score of subjects 
in the lowest category of the present sample was raised only to the norm for "dementia", 
i.e. 20 points, with a small number, four percent moving into the "low average" level. 
At the same time, education continued to be the most powerful predictor of test results 
(see Table 8.12) and its effects were therefore reduced but not eliminated by the Eslinger 
adjustments.
In the regression analyses of both the Verbal Fluency test and the MMSE, education 
was the most significant predictor of test scores and uniquely explained a similar 
proportion of the variance in performance for the total sample and for subsets within it 
(see 7.9 and 8.6). In the MMSE test data, however, physical disability was the second 
most powerful independent predictor of instmment scores (see Tables 7.4 to 7.11). In 
contrast, the most powerful predictor of Verbal Fluency performance after education, for 
the total sample and most subgroups, was the number of activities reported, with time 
spent in the company of others also exerting an independent, positive effect, notably 
among those aged 75 and over, both being variables which reflect the level of social
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interaction.
The Verbal Fluency test is not dependent on visual acuity or motor skills for reading, 
writing or drawing, and it may be argued that the very limited power of physical 
disability in predicting scores for the verbal assessment instrument tends to confirm its 
independent negative effect on MMSE performance.^ On the other hand, the total 
correlation coefficients were mostly lower for the Verbal Fluency models than for the 
MMSE, indicating that the "social interaction" variables selected for inclusion in the 
regression models had weaker explanatory power for the variance in test scores. The test 
is timed, however, and requires that individuals generate as many words as possible in 
one minute. It may therefore be proposed that concepts such as personality, mood,^ 
motivation and self-confidence, may account for a high proportion of the variance in a 
test, the score for which depends upon speed of performance, and that the social activity 
variables selected for inclusion in the regression models, with their relatively weak 
independent predictive power, were indicators of more complex interaction effects not 
captured in the data.
It may further be proposed that this contention is supported by the highly significant 
improvement in Verbal Fluency scores for a high proportion of the sample when the test
 ^ The only group for whom physical disability explained more than 5 percent of the 
variance in Verbal Fluency scores was subjects aged 75 and over. As noted in discussing Table 
7.10 this group included five individuals with physical disability related to confirmed diagnoses 
of dementing disease.
 ^ Mood as reflected in number of depressive symptoms was a relatively weak negative 
predictor of Verbal Fluency when scores were adjusted for education using the standards 
developed by Eslinger et al. (see Table 8.13).
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was repeated over time. Repeated measures analyses of variance showed a significant 
increase between time 1 and time 3 for all age groups, for every education category, and 
for all baseline Verbal Fluency performance levels, the greatest improvement being for 
those with the lowest score at time 1 (see Tables 8.15 to 8.17). The only group for 
which there was a small decline in test performance at time 2 was the age group 85 and 
over, one which recovered to a slightly higher level by time 3 (see Figure 8.2). This 
finding was consistent with the analyses of the MMSE data (see Figure 7.2) and may 
indicate that performance in the tests was negatively, if transiently, affected by surgery 
in the very elderly.
In order to determine the demographic and/or morbidity correlates of improvement 
or decline in Verbal Fluency scores, a variable was constructed to compare groups 
experiencing a 7-point or greater change in performance over time, based upon ten 
percent of maximum achieved score, an indicator associated with significant variation in 
demographic and morbidity factors in the MMSE analyses (see Tables 7.18). Some 
thirty percent of subjects in all baseline score categories improved by 7 or more points, 
the magnitude of change being greater for those with the lowest initial scores in the range 
0-25. At the same time, ten percent of subjects, predominantly in the highest scoring 
category showed a 7-point "decline" between time 1 and time 3.
In contrast with the MMSE, the analyses indicated that change in Verbal Fluency 
scores of this degree, i.e. ten percent or more, occurred independently of age, education, 
or variation in morbidity or physical disability. It may therefore be argued that a marked 
"practice" or "learning" effect was observed for testing with this instrument. It may
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further be proposed that the lack of association between independent variables and change 
in test scores, either positive or negative, among individuals of all educational levels, and 
the relatively weak explanatory power for variation in Verbal Fluency performance of 
variables other than education in the regression models, indicate that differences were 
determined in part by factors, unquantified in the data, such as personality, and 
motivation. At the same time, the opportunity was presented by the study to compare 
the results of the MMSE and the Verbal Fluency testing, against those of another widely 
employed neuropsychology instrument.
8.12 The WAIS Similarities test and its use in the present study
The Similarities test is one of the Verbal Scale Subtests from the eleven item 
Wechsler Adult Intelligence Scale (WAIS). Wechsler proposed that the Similarities test 
was found to be "among the best of our entire battery" being "recognised by all 
investigators as containing a great amount of ’g’". This he defmed as a "psycho- 
mathematical quantity" comparable with "some of the constants met with in physical or 
atomic measurements" .^ c^hsier, 1939pg further noted that "correlations for the Similarities
te s t.... are uniformly among the highest obtained either with the individual tests or with 
total (WAIS) score".
More recently, Lezak, in her compendium of tests and assessment techniques, 
described the Similarities test as one of "verbal concept formation" and "an excellent test 
of general intellectual ability". She further proposed that of all the WAIS verbal subtests 
"it is least affected by the subject’s background and experiences" and reiterated that it
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is "relatively independent of social or educational background
The MMSE and the Verbal Fluency test were administered exactly as defined by 
those who developed them. However, in view of the fact that subjects were requested 
to respond to a morbidity and social activity questionnaire, and submit to mental status 
assessment with each of the test instruments at every interview, the Similarities test was 
modified and abbreviated for the study under discussion in order to maintain the interest 
and cooperation of participants. The 12 items of the test were separated into two 
comparable groups of 6 items (see Figure 8.5), and the groups of items were asked at 
alternate interviews.^
Scoring criteria for the Similarities test were defined as:
2 credits (points) "for the most fundamental likeness".
1 credit "for any essential likeness".
0 credit "for failure to respond, giving a difference, or mentioning some 
inconsequential similarity." 1939pi?4
In contrast with the MMSE and the Verbal Fluency test, it may be argued that 
scoring for the Similarities test is potentially subject to variation according to the 
reasoning of the person administering the test. For example, samples of responses and 
appropriate scores given by Wechsler are as follows:
 ^ Two different sets of letters were administered at alternate interviews for the Verbal 
Fluency test (see above).
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Figure 8.5 
Similarities Test
Tell me in what way the following things are similar: 
Group 1*
Response
a) Orange and Banana
b) Axe and Saw
c) North and West
d) Air and Water
e) Egg and Seed
f) Wood and Alcohol
Group 2*
a) Coat and Dress
b) Dog and Lion
c) Eye and Ear
d) Table and Chair
e) Poem and Statue
f) Praise and Punishment
Total Score:
Total Score:
Score
Group 1 items were asked at Time 1 and Time 3. 
Group 2 items were asked at Time 2.
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EGG - SEED
Score 2 Both embryonic substances
Both beginnings of life 
Both reproduce what they come from 
Young come from both
Score 1 Both give life (incompletely explained)
Means of reproduction (not further explained) 
Both can create 
Both have shells 
Something grows from both
Score 0 You can eat both
Both have a yolk 
Both are round
8.13 Similarities test scores by age, education and baseline score
The Similarities test was administered to the same individuals (n-1) who participated 
in Verbal Fluency testing. Similarities test scores ranged from 0 to the maximum 
possible score of 12, and in common with the results of the MMSE and Verbal Fluency 
tests, showed much greater variation by level of education than by age group. Scores 
ranged from 8.56, s.d. 2.0, for those aged 60-64, to 6.13, s.d. 2.4, for the age group 
85 years and over. The mean score for the youngest group was significantly higher than 
for the two oldest and there was significant overall variation [F(3,341)=6.08, p <  .001]. 
On the other hand, mean scores by educational group ranged from 4.24, s.d. 2.9, for 
those with 0-8 years of education to 8.92, s.d. 1.8, for those with 17 or more years, and 
the differences were significant between all groups [F(3,341)=54.94, p <  .001] (not 
shown in Tables). The mean values for morbidity and social activity indicators by age 
group and by educational category, and the significance of any overall or between-group
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differences were as shown in Tables 8.3 and 8.4 and previously discussed.
In the interests of consistency in the data analysis, a 3-level mean baseline 
Similarities score variable was constructed. In contrast with the MMSE and the Verbal 
Fluency test, however, no norms were available as a guide for classifying Similarities 
scores in the literature reviewed, and as noted above, the test was modified for the 
present study. An ad hoc rationale was therefore developed in order to compare 
demographic and other independent variables by level of performance. Since a maximum  
potential score of two points was available for each of six items, and the mean score for 
the total sample was 7.60, the variable was categorised as follows: mean score 0-5 (less 
than 1 point per item); 6-8 in the middle range; and 9-12 (high score).
Based upon this classification, eighteen percent of cases (n=63) scored in the lowest 
range (X=3.24, s.d. 1.4), thirty-five percent (n= 122) in the middle range (X=7.20, s.d. 
0.8), and forty-six percent (n=160) in the high range (X=9.62, s.d. 0.8), with highly 
significant overall variation and between-group differences, F(2,342) =1048.12, 
p<  .001] (see Table 8.19). There was significant variation in mean age for the three 
variable levels, those in the highest scoring group, (X=70.91, s.d, 6.3), being 
significantly younger than the other two categories [F(2,342)=11.16, p <  .001]. Mean 
years of education were closely correlated with baseline score level for all three groups 
with significant between-group differences. Subjects in the lowest scoring category had 
a mean of 10.51, s.d. 3.7, compared with 14.43, s.d. 3.1, for the middle level and 
16.51, s.d. 3.1, for those with the highest initial scores [F(2,342)=79.65, p <  .001].
As shown in the previous analyses for the MMSE and Verbal Fluency test, low
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Table 8.19
MEAN SIMILARITIES TEST SCORES, AGE, YEARS OF EDUCATION,
MORBIDITY AND SOCIAL ACTIVITY LEVELS BY BASELINE SCORE
Baseline Similarities Score Age Years of Educatic
Score N =345 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 5 63 3.24* (1.4) 74.95 (7.0) 10,51* (3.7)
6 —8 122 7.20* (0.8) 74.02 (7.4) 14.43* - (3.1)
9 -1 2 160 9.62* (0.8) 70.91* (6.3) 16.51* (3.1)
ANOVA of Similarities Scores by Baseline Score Level [F(2,344)=1048.12, p = .0001]
ANOVA of Age by Baseline Similarities Score Level [F(2,344) = 11.16, p=.0001]
ANOVA of Education by Baseline Similarities Score Level [F(2,344)=79.65, p=.0001]
Baseline Medical D iagnoses M edicines U sed Disability Score
Score N=345 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 5 63 4.14* (1.7) 3.60 (2.4) 1.02* (2.0)
6—8 122 3.21 (1.7) 3.15 (2.5) 0.44 (1.2)
9 -1 2 160 3.06 (1.5) 2.88 (2.4) 0.24 (0.6)
AN OVA of Medical Diagnoses by Baseline Similarities Score Level [F(2,344) = 11.27, p=.0001 ] 
AN OVA of Medicines in Daily Use by Baseline Similarities Score Level [F(2,344) =2.08, p=.1266] 
ANOVA of Disability Score by Baseline Similarities Score Level [F(2,344)=9.68, p=.0001]
Baseline Depression Score Hours of Activity Com pany of Others
Score N=345 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 5 63 6.33 (4.1) 21.14 (19.2) 2.89* (1.4)
6—8 122 6.33 (4.8) 27.84 (16.7) 3.28 (1.1)
9 -1 2 160 4.82* (3.9) 39.62* (19.7) 3.56 (0.8)
ANOVA of Depression Score by Baseline Similarities Score Level [F(2,344)=5.31, p=.0053] 
ANOVA of Hours of Activity by Similarities Score Level [F(2,344)=27.15, p=.0001]
ANOVA of Hours in the Company of Others by Baseline Score Level [F(2,344)=9.43, p=.0001]
p<.05
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levels of education were associated with significantly higher levels of morbidity and 
physical disability, and lower levels of social activity. There was significant variation 
in the ANOVA models, those with the lowest baseline score having a significantly higher 
mean number of medical diagnoses [F(2,344 =11.27, p=.0001], disability score 
[F(2,344)=9.68, p = .0001] and number of depressive symptoms [F(2,344)=5.31, 
p=.0001]. At the same time these same subjects reported significantly less hours of 
activity and time spent in the company of others (see Table 8.19).
8.14 Regression analyses of Similarities scores
Once again, using the techniques described in the analyses of data generated by the 
two other study instruments, multiple regression models were constructed in order to 
determine the relative effects of age, education or other independent variables on 
Similarities test scores. For the total sample, the mean Similarities score was 7.60, s.d. 
2.5. Four variables were selected by the stepwise procedure for inclusion in a highly 
significant multiple linear regression model. These were, in hierarchical order, 
education, number of activities, age, and disability score, R^=0.41, [F(4,340)=59.58, 
p <  .001]. Beta coefficients showed that education was an extremely powerful predictor 
of Similarities performance (beta=0.475, p<  .001), followed by number of activities 
(beta=0.162, p<  .001). Both age (beta=-0.143, p<  .01) and disability (beta=-0.116, 
p < .05) were weaker negative indicators of test score. Education accounted uniquely for 
no less than 33 percent of the variance, the number of activities reported 5 percent, age 
2 percent, and disability score just 1 percent (see Table 8.20).
Because of the known gender differences in mean years of education, separate models
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Table 8.20
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES
FOR BASELINE SIMILARITIES TEST SCORES
Total Sam ple (N=345)
VARIABLE S tandardised Beta Weights p value
Age
Education 
Disability sco re  
Number of Activities
-0.143
0.475
-0.116
0.162
0 .0010*
0 .0001* *
0.0107*
0.0009*
Mean sco re  = 7.60.
Model: R - s q u a re =0.41, F(4,340)=59.58, p = .0001
Table 8.21
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASELINE SIMILARITIES TEST SCORES
Men (N=186)
VARIABLE S tandardised Beta Weights p value
Age -0.210 0.0003*
Education 0.562 0.0001**
Disability sco re -0.152 0.0078*
Com pany of Others 0.141 0.0158*
Mean sco re  = 8.28.
Model: R -s q u a re =0.43, F(4,181)=34.31, p=.0001
**p<.001
* p<.05
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were again constructed for men and for women. The mean Similarities score for men 
was 8.28. The stepwise forward selection procedure produced a highly significant 4- 
variable model, comprising education, age, disability score and time spent in the 
company of others R^=0.43, [F(4,181)=34.31, p <  .001]. Education was the most 
powerful predictor (beta=0.562, p < .001), followed by age (beta=-0.210, p < .001), and 
disability score (beta=-0.152, p <  .01) both of which were negative predictors, while 
time spent in the company of others was a positive indicator (beta=0.140, p < .05) (see 
Table 8.21). Education accounted for 34 percent of the variance in the male sample, age 
for 5 percent, disability for 2 percent and the company of others for 1 percent.
As with the results of other study instruments, women had a lower mean Similarities 
test score, 6.80. Three variables were selected by the stepwise procedure, producing a 
highly significant but less powerful model for women than for men, R^=0.31 
[F(3,155)=22.77, p <  .001] (see Table 8.22). Education was the strongest independent 
predictor (beta=0.347, p<  .001), followed by number of activities (beta=0.231, 
p <  .01). Disability score was a negative indicator (-0.168, p <  .05), but age was not 
selected. Education uniquely explained 21 percent of the variance, number of activities 
7 percent, and disability score accounted for 3 percent, values that were very different 
from those of the male subjects.
In keeping with the analyses of other study instruments, the sample was dichotomised 
for the construction of regression models for subjects aged 60-74 years, and 75 and over. 
For the younger group, the mean Similarities score was 7.99 and a significant 3-variable 
model was once again determined by the stepwise forward selection procedure, R^=0.35,
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Table 8.22
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES
FOR BASELINE SIMILARITIES TEST SCORES
Women (N=159)
VARIABLE S tandardised Beta Weights
Education 
Disability sco re  
Num ber of Activities
0.347
-0.168
0.231
p value
0 .0001* *
0 .0210*
0 .0022*
Mean sco re  = 6.80.
Model: R -sq u a re = 0 .3 1 , F(3,155)=22.77, p = ..0001
Table 8.23
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASELINE SIMILARITIES TEST SCORES 
Age 6 0 -7 4  (N=203)
VARIABLE S tandardised Beta Weights
Age —0.185
Education 0.467
N umber of Activities 0.179
p value
0.0015
0 .0001* *
0.0053**
Mean sco re  = 7.99
Model: R -sq u a re = 0 .3 5 , F(3,199)=35.10, p=.0001
**p<.001
* p<.05
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[F(3,199)=35.10, p<  .001]. It is of note that age was one of the independent variables 
selected as a negative predictor of Similarities scores for this sample subset (beta=- 
0.185, p <  .01). Education, however, was the most powerful predictor (beta=0.467, 
p < .001), with number of activities having a less significant effect (beta=0.179, p < .01) 
(see Table 8.23). Education explained 29 percent of the variance, with age and number 
of activities each explaining 3 percent.
The mean score for those aged 75 and over was 7.04. A very powerful and 
significant 3-variable model was once more selected by the stepwise procedure for those 
aged 75 and over, R^=0.44, [F(3,138)=36.65, p <  .001]. Education (beta=0.489, 
p <  .001), followed by number of activities (beta=0.221, p <  .01) were positive 
predictors of higher scores, and disability level (beta=-0.159, p< .05) was a weaker 
negative predictor (see Table 8.24). Education uniquely explained 36 percent of the 
variance in Similarities performance (a higher proportion than for any other group), 
number of activities 6 percent, and disability 2 percent.
In an attempt to control for the effects of education, a final regression model was 
constructed, excluding subjects with 8 or fewer years of formal schooling. Four 
independent variables were selected for what was once more a significant and relatively 
powerful model, R^=0.35, [F(4,315) =43.00, p < .001]. Education continued as the most 
powerful indicator (beta=0.431, (p< .001), followed by age as a negative predictor 
(beta=-0.174, p<  .001), number of activities (beta=0.166, p <  .01) and disability score 
(beta=-0.138) (see Table 8.25). Education uniquely accounted for 25 percent of the 
variance, even when the least educated were excluded from the analysis, number of
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Table 8.24
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES
FOR BASELINE SIMILARITIES TEST SCORES
Age 75 and Over (N=142)
VARIABLE S tandardised Beta Weights
Education 
Disability sco re  
Number of Activities
0.489
-0.159
0.221
p value
0 .0001* *
0.0214*
0.0030*
Mean sco re  =  7.04
Model: R -s q u a re =0.44, F(3,138)=36.65, p=.0001
Table 8.25
MULTIPLE REGRESSION MODEL OF PREDICTOR VARIABLES 
FOR BASELINE SIMILARITIES TEST SCORES 
Excluding those with Limited Education (N=320)
VARIABLE S tandardised Beta Weights
Age
Education 
Disability sco re  
Number of Activities
-0.174
0.431
-0.138
0.166
p value
0 .0002* *
0 .0001* *
0.0043*
0 .0010*
Mean sco re  = 7.86
Model: R - s q u a re =0.35, F(4,315)=43.00, p=.0001
**p<.001
* p<.05
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activities for 5 percent, age 4 percent and disability score 1 percent.
8.15 Change in Similarities scores with repetitive testing
In view of the power of education as a determinant of Similarities performance in the 
present sample intuitively it might be predicted that test scores would remain stable when 
the instrument was administered more than once to the same subjects. Tables 8.26 to 
8.28 show the repeated measures ANOVAs for mean scores by age group, educational 
category, and baseline score level for those who completed the three assessment 
interviews pre-surgery, and 1-week and 6-weeks after surgery. At time 1, there was 
significant overall variation by age group, those aged 75-84, and 85 and over, having 
significantly lower mean scores than those aged 60-64 and 65-74 [F(3,239) =6.60, 
p<  .001]. By time 3, however, scores had improved for all age groups as reflected in 
the ANOVA for within-group change [F(2,427=9.56, p < .001], with a marginally higher 
improvement for those aged 85 and over, after a decline at time 2, but there was no time 
by age group interaction.
There was significant variation in mean test scores by level of education at time 1, 
[F(3,239)=30.76, p<  .001]. Those in the higher two educational categories had 
significantly higher mean scores than the two lower groups and the between-group 
differences persisted at each assessment. On the other hand, all groups showed a within- 
group improvement at time 3, [F(2,472) = 10.98, p <  .001]. There was also a small but 
significant time by group interaction [F(6,472)=2.23, p <  .05], possibly reflecting the 
consistent increase in test scores for those with higher levels of education and the decline 
at time 2 for the lower two categories (see Table 8.27).
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Table 8.26
MEAN SIMILARITIES SCORES IN THE PERI-OPERATIVE PERIOD BY AGE
Time 1 Time 2 Time 3
Age N =240 Mean (S.D.) Mean (S.D.) Mean (S.D.)
6 0 -6 4 40 8.68* (2.1) 8.80* (2.3) 9.05* (1.7)
6 5 -7 4 106 7.99 (2.2) 8.10 (2.7) 8.27 (2.2)
7 5 -8 4 83 6.88* (2.8) 6.72* (3.2) 7.55* (2.9)
85 & over 11 6.64* (2.2) 6.00* (2.3) 7.64 (1.3)
ANOVA of Similarities Score at Time 1 by Age Group [F(3,236)=6.60, p=.0003] 
ANOVA of within-group change over Time (F(2,472)=9.56, p=.0001]
ANOVA of interaction between Time and Age Group [F(6,472)=1.75, p=.1070]
Table 8.27
MEAN SIMILARITIES SCORES IN THE PERI-OPERATIVE PERIOD BY EDUCATION
Time 1 Time 2 Time 3
Education N=241 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 —8 years 16 4.56* (3.3) 3.94* (3.3) 5.25* (3.1)
9 - 1 2  years 56 6.11* (2.7) 5.61* (3.1) 6.61* (2.9)
1 3 -1 6  years 89 8.16 (1.7) 8.26 (2.3) 8.60 (1.7)
17 or m ore 79 8.85 (1.9) 9.18 (1.8) 9.27 (1.4)
ANOVA of Similarities Score at Time 1 by Education Group [F(3,236) =30.76, p=.0001] 
ANOVA of within-group change over Time [F(2,472)=10.98, p=.0001 ]
ANOVA of interaction between Time and Education Group [F(6,472)=2.23, p=.0395]
Table 8.28
MEAN SIMILARITIES SCORES IN THE PERI-OPERATIVE PERIOD BY BASELINE SCORE
Time 1 Time 2 Time 3
Baseline Verbal 
Fluency Score N=241 Mean (S.D.) Mean (S.D.) Mean (S.D.)
0 - 5 41 3.15* (1.4) 3.56* (2.9) 4.63* (2.6)
6 —8 84 7.21* (0.9) 7.36* (2.4) 8.06* (1.7)
9 -1 2 115 9.61* (0.8) 9.33* (1.5) 9.43* (1.3)
ANOVA of Similarities Score at Time 1 by Baseline Score [F(2,237)=718.10, p=.0001] 
ANOVA of within-group change over Time [F(2,474)=17.86, p=.0001 ]
ANOVA of interaction between Time and Baseline Score [F(4,474)=7.66, p=.0001]
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When test scores, categorised by baseline score level, were analysed, the significant 
overall and between-group variation at time 1 [F(2,237)=718, p <  .001] persisted at each 
assessment period. However, there were significant within-group changes over time 
[F(2,474) = 17.86, p<  .001]. Subjects in the lower two groups showed improvement in 
mean test score at each assessment, compared with small loss by those in the highest 
scoring group. These differences were reflected in a significant interaction between time 
and baseline score category [F(4,474)=7.66, p<  .001].
The variation in test performance by age group, level of education and baseline score 
is illustrated in Figures 8.6, 8.7 and 8.8. As described above, there was a small decline 
in mean scores for those aged 85 and over at time 2 which rebounded to a higher level 
at time 3 (see Figure 8.6). This was consistent with the pattern for the MMSE (see 
Figure 7.2) and the Verbal Fluency test (see Figure 8.2), and as previously suggested, 
may be attributable to transient debilitating effects of surgery in the oldest age group (see 
Figure 8.6). There was also a fall in mean scores at time 2 for both lower education 
categories, with recovery to a higher mean score at time 3, a pattern not observed for 
those with higher levels of education (see Figure 8.7). At the same time, (see Figure 
8.8) there was an improvement in mean scores for subjects in the two lower baseline 
categories at each assessment.
In the 1958 edition of the WAIS a table of "difficulty values" for individual items 
in the Similarities test was published. This demonstrated that less than 40 percent of 
subjects achieved any "credit" for three items, i.e. "wood - alcohol", "poem - statue", 
"praise - p u n i s h m e n t i 9 5 8  p24? the present study, one of these items was in the
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Figure 8.6
Change in Perioperative Similarities Scores 
By Age Group
Test scores
Pre-surgery 1 wk post surgery 6 wks post surgery
Age group 
— < 65 
+  65 to 74 
75 to 84 
♦ 8 5  + over
T im ing  o< t e s t s
ANOVA of effects of time, p=0.0003
ANOVA of interaction between time and group, p=.1070
Figure 8.7
Change in Perioperative Similarities Scores 
By Level of Education
Test scores
1 w k  p o s t  s u rg e r y 6 w k s p o e t  s u rg e r y
Years of education 
— < 8 yrs 
+  9 -1 2  yrs 
13 - 16yrs 
♦  17 + over
Timing of tests
ANOVA of effects of time, p=0.0001
ANOVA of interaction between time and group, p = 0.0395
Figure 8.8
Change in Perioperative Mean Similarities 
Score By Baseline Level
Test scores
Pre-surgery 1 wk post surgery 6 wks post surgery
Baseline score 
— 0-5 
- ^ 6-8 
-*-9-12
Timing of tests
ANOVA of effects of time, p=.0001
ANOVA of interaction between time and group, p=.0001
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group administered at times 1 and 3, and two in the second group administered only at 
time 2 (see Figure 8.2). It may therefore be proposed that the plotting of Similarities 
scores illustrates an "education" effect, based upon the different levels of difficulty for 
the two sets of test items, one that was apparent in the reaction of subjects with the least 
education to the more difficult test presented at time 2. At the same time it may be 
argued that the graphs indicate a probable "learning" effect from repetitive testing, as 
depicted in the upward gradient for all lower score groups between times 2 and time 3.
8.16 Significance and correlates of change in Similarities scores
To be consistent in evaluating change in test performance between the three study 
instruments, and in order to determine whether differences over time occurred 
independently of age, education or variation in morbidity and disability, further analyses 
were undertaken to compare these variables for subjects in whom scores remained stable, 
those with improvement and those with a decline in mean test values. The score range 
of the Similarities test precluded measurement of a precise ten-percent change, the 
criterion for evaluating mean values of independent variables against the MMSE and 
Verbal Fluency performances over time, and a 2-point (2/12 or 17 percent) difference 
was therefore adopted as the measure of change in Similarities score between times 1 and 
3.
The frequency distribution for groups with this level of variation showed that scores 
remained stable within a two-point range for sixty-nine percent of subjects (166/240), 
decreased for eight percent (20/240) and improved by two points or more for twenty- 
three percent of subjects (54/240) (see Table 8.29). The mean score for those with a
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Table 8.29
COMPARISON OF GROUPS WITH AND WITHOUT A TWO-POINT o r GREATER
CHANGE IN SIMILARITIES SCORES IN THE PERIOPERATIVE PERIOD
Level of Similarities Score 1 Similarities Score 3
C hange N=240 Mean (S.D.) Mean (S.D.)
No change 166 8.22* (2.2) 8.25 (2.2)
Decline 20 7.85* (2.7) 5.30* (2.5)
Improvement 54 5.89 (2.5) 8.81 (2.2)
ANOVA of Scores at time 1 by Level of Change [F(2,237)=20.64, p=.0001]
ANOVA of within-group change over time [F(1,237)=73.94, p=.0001]
ANOVA of interaction between Time and Level of Change [F(2,237)=389.66, p=.0001 ]
Level of Age Years of Education
C hange N=240 Mean (S.D.) Mean (S.D.)
No change 166 71.74 (7.1) 15.37 (3.5)
Decline 20 72.50 (7.4) 13.40 (4.2)
Improvement 54 73.67 (7.4) 14.02 (4.1)
ANOVA of Mean Age by Level of Change [F(2,237)=1.48, p = 0.2289]
ANOVA of Mean Years of Education by Level of Change [F(2,237)=4.55, p=.0116]
Level of Medicines 1 Medicines 3
C hange N =240 Mean (S.D.) Mean (S.D.)
No change 166 2.92 (2.2) 3.08 (2.2)
Decline 20 2.55 (1.9) 2.90 (2.1)
Improvement 54 3.54 (2.7) 3.44 (2.7)
ANOVA of Medicine Use at time 1 by Level of Change [F(2,237)=1.90, p=.1516] 
ANOVA of within-group change over Time ]F(1,237)=1.62, p=.2048]
ANOVA of interaction between Time and Level of Change [F(2,237)=0.88, p=.4175]
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minimum 2-point increase at time 3, 5.89, s.d. 2.5, was significantly lower than the 
score of the other two groups, which were 8.22, s.d. 2.2, for subjects with stable scores, 
and 7.85, s.d. 2.7 for those with decline [F(2,237) =20.64, p<  .001]. There was a 
significant within-group change over time as mean values improved to 8.81, s.d. 2.2, for 
the "improved" subjects, and fell to 5.30, s.d. 2.5 for the "decline" group 
[F(l,237)=73.94, p <  .001]. These changes were, reflected in a very significant time 
by group interaction [F(2,237)=389.66, p <  .001].
ANOVA showed no significant differences in mean age between the three groups 
although those who improved were older than subjects in whom scores decreased 
(X=73.67, s.d. 7.4 compared with 72.50, s.d. 7.4). There were no significant between- 
group differences in mean years of education, which ranged from 13.40 for those with 
lower scores at time 3 to 15.37 for those with stable scores, but the variation did achieve 
significance [F(2,237)=4.55, p<  .05]. At the same time, there were no significant 
differences in mean values for medication use, disability score, or symptoms of 
depression, and a small decrease in the latter was experienced equally by all groups (see 
Table 8.29 contd.).
In common with the results of the Verbal Fluency assessments, the age and education 
range for subjects with both positive and negative change in mean Similarities scores was 
great. The age range was from 60 to 90 years for those with a minimum 2-point 
improvement and from 61 to 87 for those with a 2-point or greater decline, with years 
of education ranging from 5 to 21, and from 4 to 20 respectively. Thirty-five percent 
(19/54) of subjects with a 2-point or greater increase in test scores were in the lowest
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Table 8.29 (contd.)
COMPARISON OF GROUPS WITH AND WITHOUT A TWO-POINT or GREATER
CHANGE IN SIMILARITIES SCORES IN THE PERIOPERATIVE PERIOD
Level of Disability Score 1 Disability Score 3
C hange N=240 Mean (S.D.) Mean (S.D.)
No change 166 0.49 (1.3) 0.49 (1.1)
Decline 20 0.50 (0.9) 0.60 (1.1)
Improvem ent 54 0.76 (1.3) 0.69 (1.1)
ANOVA of Disability Score at time 1 by Level of Change [F(2,237) =0.89, p=.4121 ] 
ANOVA of within-group change over time [F(1,237)=0.04, p=.8513]
ANOVA of interaction between Time and Level of Change [F(2,237)=0.226, p=.8042]
Level of Depression Score 1 D epression Score 3
C hange N =240 Mean (S.D.) Mean (S.D.)
No change 166 5.63 (4.5) 5.02 (4.7)
Decline 20 5.50 (4.2) 4.80 (4.3)
Improvem ent 54 5.83 (4.7) 5.54 (4.7)
ANOVA of Depression Score at time 1 by Level of Change (F(2,237)=0.06, p=.9462] 
ANOVA of within-group change over Time [F(1,237)=8.45, p=.004]
ANOVA of interaction between Time and Level of Change [F(2,237)=0.27, p=.7672]
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scoring group at the first assessment, representing forty-six percent of subjects (19/41) 
in this category (see Table 8.28). At the same time, fifty percent of those with a 
decrease of two or more points (10/20) were in the highest scoring category at time 1. 
It may therefore be proposed that the analyses indicated that there was a small association 
between education and a 2-point or greater change in Similarities performance, but 
variation was independent of age, morbidity or physical disability, and improvement was 
shown disproportionately by those with the lowest initial test scores.
8.17 Summarising the results of the Similarities testing
The Similarities and Verbal Fluency tests were both conducted with the same 
subjects, and the demographic and morbidity characteristics by age and education were 
therefore as shown in Tables 8.4 and 8.5, and previously discussed. In order to be 
consistent in the analyses of all three study instruments, the sample was categorised by 
baseline Similarities scores, using an ad hoc rationale rather than published norms which 
were available for the MMSE and Verbal Fluency tests. Subjects in the highest scoring 
category were significantly younger, and there were very significant differences in mean 
years of education between the three variable levels, ranging from 10.5 for the lowest 
to 16.5 years for the highest (see Table 8.19). Those with the lowest mean scores had 
significantly more medical diagnoses, higher disability and lower values for social 
activity variables, all of which were comparable with subjects in the MMSE range 0-23, 
(see Table 7.3).
Multiple regression models constructed to evaluate the relative effects of age, 
education or other variables as predictors of Similarities performance tended to be more
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powerful than those developed for the other two study instruments, with multiple 
correlation coefficients, i.e. values greater than 40 for the total sample, for men, and 
for those aged 75 and over. As noted above, the Similarities test was described in a 
textbook of neuro-psychological assessment as "relatively independent of social or 
educational b a c k g r o u n d J q the present study, however, education uniquely 
accounted for thirty-three percent of the overall variance in test scores, thirty-four 
percent for men, and thirty-six percent for subjects aged 75 and over, thereby being a 
stronger predictor of Similarities scores than of MMSE or Verbal Fluency test 
performance. On the other hand, the model for women had less predictive power 
(R^=.31) and education explained only twenty-one percent of the variance.
The next most powerful predictor, explaining from five to seven percent of the 
variance for the sample as a whole, for women, and those in the older age group, was 
the number of activities reported a variable reflecting the level of "social interaction" of 
the participant. Age also uniquely accounted for five percent of the variance in scores 
for male participants but a lesser proportion in three other models, while physical 
disability explained no more than one to three percent of the variance in any of the 
models tested (see Tables 8.20 to 8.25).
As previously noted, intuitively it might be assumed that the strength of formal years 
of education in predicting Similarities scores would increase the reliability of initial test 
scores and reduce the potential for improvement with repetitive testing, and that any 
change would therefore tend to be negative and associated with increased morbidity or 
disability. It may be argued that the education effect was evident in response to the
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administration of a more difficult set of test items at time 2 compared with times 1 and 
3. As illustrated in Figures 8.7, there was a small decrease in test performance at the 
second assessment for the lower education categories. On the other hand, scores 
improved to a higher level at time 3, a pattern also observed for the two older age 
groups. Furthermore, there was a small improvement in Similarities performance by 
subjects in the lower baseline score categories at each assessment.
An increase of 2 or more points was observed in twenty-three percent of participants 
(54/240) in whom the tests were repeated on three occasions before and after surgery, 
and a decline of the same magnitude occurred in only eight percent of subjects, both 
positive and negative change being independent of age, education or variation in 
morbidity or physical disability. At the same time, nearly half of those in the lowest 
baseline score category (19/41) improved by 2 or more points. It may therefore be 
argued that in addition to the effects of education as a predictor of Similarities scores, 
there was a marked learning or "practice" effect occurring disproportionately in those 
with the poorest initial performance, and the lowest mean years of formal education.
8.18 Comparing the MMSE, Verbal Fluency and Similarities results
The MMSE, promoted as a "quantified assessment of cognitive state, of demonstrable 
reliability and v a l i d i t y w a s  the primary instrument adopted in the present 
study for determining the "prevalence" of cognitive impairment, and for detecting its 
"onset" following surgery. Among the validity tests conducted by Folstein in developing 
the MMSE a small number of subjects were assessed against the full battery of the WAIS 
resulting in correlation coefficients of 0.776 and 0,66 respectively between the MMSE
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and the WAIS "verbal" and "performance" subscales. The Similarities test from the 
WAIS verbal battery, and the Verbal Fluency test, both recommended for use in 
conjunction with the MMSE to assess processes such as "abstract thinking 
McKhann, 1984 p942 Roth. 1986 p7oo also introduced üito the study under discussion.
The prevalence of dementing disease, in common with all chronic degenerative 
disorders increases with advancing age, and it may be argued that the validity of any 
instrument employed in screening for "cognitive impairment" as an indicator of dementia 
in elderly populations, for which age is not the primary predictor of positive findings is 
therefore subject to challenge. At the same time, an "inability to leam new information" 
is one of the primary psychiatric diagnostic criteria for dementia,^^^ "'"^ ' i**? 
may be argued that improvement in assessment scores, particularly among those 
identified as "cases", as determined by classifications according to normative values 
renders the assessments unreliable and further invalidates the instrument upon which they 
are based.
In the present study, which recruited a sample of individuals aged 60 to 93 with 
unusually high mean levels of education among men and women of all ages, together 
with a group of subjects with little formal schooling, education was identified as the 
primary predictor of MMSE and Verbal Fluency scores, with even greater predictive 
power for Similarities performance. At the same time, there were further differences 
between the instruments, as determined by the multiple regression models constructed 
from a range of variables selected as potentially significant intervening or confounding 
factors for test scores. These indicated that different "processes" were indeed evaluated
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by the three assessment instruments.
The second most powerful predictor of MMSE scores was the level of physical 
disability which uniquely accounted for as much as 12 percent of the variance in initial 
performance (see Chapter 7, 7.9). In contrast the variable explained no more than 1 to 
3 percent of the variance in Verbal Fluency and Similarities testing. As previously 
discussed, successful completion of all items of the MMSE requires both visual acuity 
and motor skills, and it may be argued that the lack of power in predicting Verbal 
Fluency and Similarities test scores, tends to confirm the independent negative effect of 
physical disability on MMSE performance.
For the Verbal Fluency and Similarities tests the number of activities reported by 
subjects, and time spent in the company of others, variables which may be construed as 
indicators of "social interaction", were the secondary predictors of test performance, but 
accounted for a lower proportion of the variance in Verbal Fluency scores. The 
Similarities and Verbal Fluency tests elicit only verbal responses, but the latter test is 
timed and there was considerable heterogeneity of Verbal Fluency scores within both age 
and education categories, and evidence that low performance level was not necessarily 
associated with limited education. It was therefore proposed that the relative lack of 
predictive power of "social activity" variables in the Verbal Fluency regression models, 
the dependent variable value for which depends upon speed of response, was indicative 
of interaction between predictor variables and factors such as personality, motivation and 
self-confidence, not captured in the data.
It may be further argued that this proposition is supported by the repeated measures
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analyses which demonstrated that thirty-two percent of subjects, approximately one-third 
in each initial performance category, showed a 10 percent, i.e. 7-point or greater 
increase in Verbal Fluency when the tests were repeated over time, the change being 
independent of age, education, and variation in morbidity indicators. A similar 
independent "learning" or "practice effect" was detected in relation to a 2-point 
improvement in Similarities scores which was identified in twenty-three percent of study 
subjects, and was observed disproportionately in nearly half of those in the lowest 
baseline score category. It may therefore be posited that responses to this test, the initial 
scores for which were so strongly predicted by education, were also determined in part 
by level of social activity, serving as a proxy for other interaction effects, of which one 
of some importance may have been increasing comfort or self-confidence with the 
assessment process, the lack of which may well have accounted for initial poor 
performance, particularly among women.
It may also be argued that the 2-point or greater improvement in MMSE scores 
shown by sixteen percent of study participants, which was largely independent of age, 
education or morbidity, was also attributable to a similar learning or practice effect (see 
Table 7.17). A 2-point decrease in MMSE scores has been adopted as meeting the 
"clinical criterion for cognitive decline" in a number of studies, but as previously 
observed, a 2-point change may result from simply mis-stating the date by one day, and 
it was therefore proposed that little significance could be attributed to either a positive 
or negative change in MMSE performance of this magnitude. This argument was 
supported by comparing the mean values for Verbal Fluency and Similarities testing for
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all those with a 2-point or greater change in MMSE scores (see Table 8.30). This 
demonstrates that there was significant within-group improvement in Verbal Fluency 
[F(1,237) =48.19, p < .001] and Similarities mean test scores [F(l ,237)=17.34, p < .001] 
between time 1 and time 3 for all groups, whether showing stability, decline or 
improvement in MMSE scores of 2 or more points.
On the other hand, a 3-point, i.e. ten percent or greater change in MMSE scores 
(3/30) was associated with some highly significant variation in morbidity indicators, 
particularly in the mean level of physical disability, a statistical result that was confirmed 
by investigation of the individual characteristics of those in whom change was observed. 
Most subjects with this level of decline suffered major complications following surgery, 
while benefits in terms of improved visual acuity were associated with higher MMSE 
scores in other study participants. At the same time, for a number of individuals, 
including several in the lowest education category who scored in the "impaired" range 
at time 1, improvement was independent of change in disability and may therefore be 
attributed once more to a learning or practice effect.
The discussion thus far has not addressed the significance of a decrease in Verbal 
Fluency and Similarities test scores between time 1 and time 3 which was observed in 
ten and eight percent of subjects respectively. Although there were no significant 
between-group differences in age and level of change for any of the study instruments, 
those without change in test scores tended to be younger. It may therefore be proposed 
that instability in test performance was attributable to the effect of age, which was an 
independent predictor of test scores in a number of the regression models constructed for
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Table 8.30
COMPARISON OF TEST PERFORMANCE FOR THREE STUDY INSTRUMENTS 
BASED ON A TWO-POINT CHANGE IN MMSE SCORES
Level of MMS Score 1 MMS Score 3
C hange N=240 Mean (S.D.) Mean (S.D.)
No change 175 28.49 (1.7) 28.55 (1.8)
Decline 25 28.32 (3.4) 25.88* (3.9)
Improvem ent 40 25.75* (2.9) 28.55 (2.0)
ANOVA of MMSE Scores at Time 1 by Level of Change [F(2,237)=27.15, p=.0001] 
ANOVA of within-group change overtime [F(1,237)=18,19, p=.0001]
ANOVA of interaction between Time and Level of Change [F(2,237)=263.68, p=,0001 ]
Level of Verbal Fluency 1 Verbal Fluency 3
C hange N=240 Mean (S.D.) Mean (S.D.)
No change 175 37.07 (14.8) 40.90 (15.9)
Decline 25 36.04 (12.2) 39.24 (15.5)
Improvem ent 40 32.75 (16.1) 34.63 (15.4)
ANOVA of Verbal Fluency Scores at Time 1 by Level of Change [F(2,237)=1.38, p=.2572] 
ANOVA of within-group change over time [F(1,237)=48.19, p=.0001]
ANOVA of interaction between Time and Level of Change [F(2,237)=1.07, p=.3438]
Level of Similarities 1 Similarities 3
C hange N=240 Mean (S.D.) Mean (S.D.)
No change 175 7.87* (2.4) 8.40* (2.3)
Decline 25 7.60 (2.3) 7.68 (2.4)
Improvem ent 40 6.80* (2.8) 7.30* (2.8)
ANOVA of Similarities Score at Time 1 by Level of Change [F(2,237)=3.05, p=.0491] 
ANOVA of within-group change over time [F(2,237)=17.34, p=.0001]
ANOVA of interaction between Time and Level of Change [F(2,237)=0.69, p=.5026]
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the different instruments, was observed in the transient decline in test performance by 
the oldest age group after surgery, and was also noted in MMSE assessments of subjects 
with an established diagnosis of dementing disease (see Chapter 7). At the same time 
a major proportion of those with a decline in Verbal Fluency and Similarities 
performance, across the age spectrum, were among those with initial scores in the 
highest category at time 1. It may therefore be posited that regardless of age, decline 
may also have been attributable to factors such as variation in subjective well-being, and 
what may be construed as a "reverse" learning effect in which some subjects with high 
initial scores became less comfortable and tolerant of the assessment procedure with 
repetition. All of which begs the question of whether initial test performance or the 
change demonstrated by study participants was indicative of cognitive impairment or its 
onset.
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Chapter 9
THE COGNITIVE PARADIGM AND THE ALZHEIMER’S ENTERPRISE 
"Cognitive impairment has many meanings"^ ®'®‘®“’
Ten years after publishing the Mini-Mental State Examination (MMSE) as a 
"quantitative" and "valid test of cognitive function", with scores which "correlate with 
a standard test of cognition, the Wechsler Adult Intelligence Scale" (WAIS),^ ®*®^ ” **^ ’ 
Marshal Folstein discussed "the meaning of cognitive i m p a i r m e n t " ^
In support of this discussion data were presented from interviews conducted in East 
Baltimore, one of the sites of the Epidemiologic Catchment Area (ECA) study of 
psychiatric disorders in the adult population of the United States funded by the National 
Institute of Mental Health in 1980. The diagnostic criteria for prevalence estimates of 
"mental disorders in both treated and untreated populations" in the investigation were 
those which "had evolved into the official nomenclature of the American Psychiatric 
Association, published as the Diagnostic and Statistical Manual of Mental Disorders, 
Third Edition (DSM-III, 1991 pi-9 ( g g g  Chapter 3 ) .  The EGA study
instrument, the Diagnostic Interview Schedule (DIS), incorporated the MMSE as a 
measure of "current cognitive status", determined by the investigators to be the "closest 
approximation to organic mental disorders" using DSM-III criteria.°“ ®^®®^ ’^ i99ip29i-3 
Accompanying the article by Folstein in the same edition of the journal was another 
by Kramer et al. describing the methods of the EGA study and the prevalence rates by 
age group for all mental disorders detected in the East Baltimore interviews  ^
p236^ 5 previously observed, Morton Kramer, formerly Chief of the Biometrics Branch
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of the National Institute of Mental Health p*' and a member of the
Committee on Nomenclature and Statistics for the DSM-III, had argued in 1980 that "the 
world is in the midst of a rising pandemic of mental disorders and associated chronic 
diseases and disabilities" which he attributed to growth in the "number of persons in age 
groups at high risk for developing mental disorders and chronic diseases", together with 
medical interventions "prolonging the lives of affected individuals" including those with 
"brain syndromes associated with senile brain disease". He used 1980 morbidity and 
mortality data in projections "to demonstrate the potential size of mental health problems 
that may face the World by the year 2000".^^“’ the same time he proposed
that "there was a lack of epidemiological data on the incidence, duration and prevalence 
of specific mental disorders in most countries in the world", including the United 
S t a t e s , ( s e e  Chapter 4).
Kramer’s thesis on the "alarming rate" of increase in mental disorders associated 
with longer life expectancy was repeated in another paper on the "worldwide 
pandemic",*^'"’’ i983pi4 there was little evidence in its support in "point prevalence 
rates", i.e. "the state of subjects at the date of interview" in the EC A study. These 
showed lower overall rates of mental disorders in the age group 65 and over (17.3 
percent) compared with subjects aged 18-64 (24.8 percent). Moreover, the most 
prevalent DSM-III diagnosis in all adults, accounting for 14 percent of total "mental 
illness" in the younger and 11.5 percent in the older population was "phobic 
disorder",^^®'^®^^’ i985 p24o defined in the ECA study instrument as an "unreasonable fear" 
of "heights", "tunnels", "storms", "spiders, bugs, mice, snakes",
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Kramer, however, gave "special attention to the measure of severe cognitive 
impairment", i.e. an MMSE score of 17 or less out of 30, reported to be 5.1 percent in 
adults aged 65 and over. This attention was merited by "the increasing public health 
importance of dementing illnesses" and because the measure "serves among the elderly 
to index the odds of being diagnosed as a case of dementia and other mental disorders 
that manifest in cognitive functioning"
Folstein, in his associated 1985 paper, argued that when "cognitive impairment is 
identified" clinicians search for its "cause and mechanism", i.e. "the way in which 
abnormal structure or function of the organism lead to the impairment".^®‘®^“ *^’ i985p228 
As previously discussed (see Chapter 7), when Folstein first published the MMSE he 
reported that a score of 20 or less had been found to distinguish those with cognitive 
impairment from those without,^ ®'®“‘" “ but two years later, based on "mental
status assessments" of neurological patients admitted to hospital, the MMSE was 
"revalidated" and the standard for "normality" revised upwards to 24 or more.°®^‘°* 
Folstein, i978p225-7 jjj Baltimore four percent of those in the age group 18-64 scored 23 
or less on the MMSE as did twenty-one percent of those aged 65 and over, but the 
former group was not further investigated for the "cause and mechanism" of the 
impairment. However, all elderly individuals "likely to have" a DSM-III diagnosis as 
determined by the ECA study instrument, i.e. with an MMSE score of 23 or less or 
some other disorder, together with a proportion of those with no detected anomaly, were 
subjected to a range of clinical and psychiatric examinations, a difference which may be 
attributable to the universal medical insurance provided by the Medicare programme to
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pay for such examinations in the older age group. Among those with an MMSE score 
in the "impaired" range the clinical investigations identified dementia, delirium, 
depression, "neurotic disorders", i.e. the "phobias", "alcohol use disorder", and others 
but thirty-three percent "had no diagnosable DSM-III condition". Furthermore, when the 
clinical data were analysed for elderly subjects scoring 17 or less, i.e. with "severe 
cognitive impairment" as defined for purposes of the ECA study, fourteen percent did 
not meet criteria for any DSM-III d i a g n o s i s . ^  ^^ 5^ p23o-2
Dementia was identified in only twenty-six percent of all those scoring 23 or less on 
the MMSE while a further thirty percent were diagnosed with some other "treated or 
untreated" mental disorder. Among subjects scoring 17 or less (n=35) a diagnosis of 
dementia was ascribed to fifty-one percent with twenty-six percent meeting DSM-m 
criteria for a different diagnosis but, as noted above, no "disorder" was detected in 
fourteen percent of these participants identified as having "severe cognitive impairment". 
Final prevalence estimates for dementia in those aged 65 and over, based upon clinical 
and psychiatric investigations of the twenty-one percent of subjects scoring 23 or less on 
the MMSE were 6.1 percent (11.7 percent in those aged 75 and over).^ ®*®^ '”’ ^^S5p232 
Folstein, in first promoting the MMSE as a "quantitative assessment of cognitive 
state of demonstrable reliability and validity" which "makes more objective" a "subjective 
impression of cognitive disability during an assessment of a (psychiatric) patient" (see 
Chapter 7) argued that the MMSE alone does not carry "diagnostic responsibility 
1975 pi95 jjj (he report of the Baltimore study he again argued that "the MMSE does not 
make a diagnosis" but that "a low MMSE score indicates a need for further evaluation".
320
Based upon the data generated by employing the instrument in this community study he 
proposed that "cognitive impairment", which he defined as a "diminished capacity to 
know the world", °^'®“‘"“ ^’ was a "frequently occurring impairment" which "has 
many meanings and many implications" and that the "meaning of cognitive impairment 
as an objective syndrome should be distinguished from the neurologic diseases such as 
Alzheimer’s disease that cause the syndrome". In concluding the article Folstein further 
proposed that "future research should focus on the diversity of the meaning of cognitive 
impairment in the elderly and the broad range of possible sources of that impairment, 
including Alzheimer’s d i s e a s e i 9 S 5 p 2 3 2
Gubrium, in reporting on his participant observation of the families and others 
involved in the care of those afflicted with senile dementia and the outcome of their 
collective efforts, coordinated by the Alzheimer’s Disease and Related Disorders 
Association (ADRDA), in establishing a "public culture" of the "disease", argued that 
these efforts may be understood as a "cognitive, not a social movement" which represents 
the need for elaboration of those concerned, either as professionals or as a labour of 
love" in attempting "to do something about the suffering believed to be caused by 
A l z h e i m e r ( s e e  Chapter 2). Based upon earlier discussions and the 
empirical data that has been presented, it may be argued that Folstein’s paper may be 
analysed both in the context of the federal government’s legislative response to the 
"public culture" in the allocation of resources for biomedical research (see Table 2.1) and 
also of the psychiatric paradigm within which "cognitive impairment" was conceptualised 
as an "objective syndrome" of which the source may be Alzheimer’s disease.
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"Biologism” and the DSM-m diagnostic models
The introduction to the DSM-III observes that the manual includes "such new
features as diagnostic criteria  much expanded descriptions of the disorders (some
with newly coined names)" and that it "reflects an increased commitment in our field to 
reliance on data as the basis for understanding mental d i s o r d e r s T h i s  
commitment by American psychiatry was, arguably, expressed in the conduct of clinical 
"inter-rater reliability" field trials for the new diagnostic criteria prior to publication of 
the D S M - I I I , a n d  in the ECA investigation in which they were 
operationalised in the questionnaire instrument. On the one hand the development of 
defined criteria or "symptoms", subjected to reliability testing, may be interpreted as a 
reasonable attempt by American psychiatry to introduce greater objectivity and 
standardisation into the diagnostic process thereby responding to the symbolic 
interactionist model of "mental illness" as deriving from subjective and arbitrary labelling 
of those persuaded to become its clients.°°'^"“ *^‘^*^’ the other hand, although
the DSM-III claims to be "atheoretical with regard to aetiology", Guimon and other 
psychiatrists argue that the DSM-III diagnostic models were conceived within a 
"Neokraepelinian"^ biological paradigm which proposes that all "psychiatric disturbances 
are real illnesses" associated with brain pathology, and seeks to impute a correlational 
relationship between such changes and quantitative m e a s u r e s . C r i t i c s  such 
as Guimon and Lipowski define the inference of biological causation to behavioural and
 ^ The term Neokraepelinian derives from the name of Emil Kraepelin the 19th century 
"organic psychiatrist" who was director of the institute in which Alois Alzheimer identified his 
eponymous disease (see Chapter 3).
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emotional phenomena, thereby discounting the interaction between physical and socio- 
environmental factors and their subjective interpretation as "biologism".
Guimon proposes that "biologism" or the "unwarranted extension of biological 
explanations to psycho-social issues as ’science’ " may conceal the socio-political factors 
that encourage the use of certain forms of treatment or bias the choice of research 
t o p i c s . I n  support of this proposition, Lipowski posits that the adoption of 
the new paradigm by American psychiatry was motivated by immediate "political and 
economic concerns". He interprets the model within which all mental illness is amenable 
to pharmacotherapy to correct "chemical imbalance" or other imputed biological 
aetiologies as a means by which the specialty sought greater "medical" legitimacy within 
the profession while restricting competition from lay t h e r a p i s t s . i 9 8 9  p2S2 However, 
although Lipowski argues that biological psychiatry "confuses the distinction between 
aetiology and correlation" and although he tends to be dismissive of the benefits of 
neuropharmacological research to psychiatric practice he concedes the potential for 
neuroscience to discover a "cure" for the d e me n t i a s . ^ 9 8 9  p2S2-3 simüarly, Guimon 
proposes that "standards of ’objectivity’ in measuring and description which are 
demanded by statistical analysis have not yet been achieved in psycho-pathology" but he 
accepts that biological researchers "can afford to look for hard physical indices" when 
studying "organic brain d i s o r d e r s " 9^89pss the other hand, although Guimon and
Lipowski focus on the constructs which have been formulated for "functional" or 
"psychogenic disorders" within the paradigm, it may be argued that similar critiques are 
applicable to the interpretations and legitimations which have been proffered with regard
323
to the operationalisation of the DSM-III models for "organic mental disorders" as 
"current cognitive status" quantified by the MMSE or other mental tests.
Based upon the papers by Folstein and Kramer it may be posited that there was a 
lack of support for the biological paradigm in relating the results derived from 
administering the MMSE as the "closest approximation" to "dementia" and other organic 
conditions to follow-up clinical diagnoses. When elderly East Baltimore participants 
were subject to clinical and psychiatric investigations, it was found that in some seventy- 
percent of cases an MMSE score below 23 was associated either with no DSM-III 
diagnosis or with mental disorders such as an "unreasonable fear" of "spiders, bugs, 
mice, snakes" etc. Furthermore it was only among the 5.1 percent of subjects with 
MMSE scores of 17 or less that a high prevalence of "organic" disorders was identified, 
and even among this group there was no necessary correlation between MMSE score and 
either dementia or other mental i l l n e s s . p228-3s, Kramer a  ai, i985 p23&45 above).
Therefore, intuitively it might be assumed that in response to the clinical findings 
Folstein would suggest either that the normative or "expected" score for the MMSE 
merited reappraisal or, since the primary diagnostic criterion for dementia in the 1980 
DSM-III model was in fact "a loss of intellectual abilities of sufficient severity to 
interfere with social or occupational functioning" i980piii operationalisation
of the model in "current cognitive status" should be re-evaluated. In the event, however, 
no downward revision of the MMSE norm was recommended and Folstein formulated 
"cognitive impairment", i.e. a score below 24, as a new medical condition or "objective 
syndrome" with "many meanings". Moreover, in what Berrios describes as the
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"cognitive paradigm", two years after Folstein’s paper was published, "functional" 
disability was displaced as the primary diagnostic symptom for "dementia" and replaced 
by items detectable by mental testing with the MMSE or other instruments. i987pio7 
Berrios argued that the 1987 DSM-III-R dementia model does not distinguish reliably 
in "cross-sectional diagnosis" between "true dementia and it behavioural phenocopies" 
including depressive pseudodementia. Furthermore, he proposes that having been defined 
"within a very narrow cognitive compass" the paradigm discounts personality, emotional 
and perceptual changes which may be more characteristic of early dementia than mild 
memory i m p a i r m e n t , ( s e e  Chapter 3). Nor, like Kitwood who suggests that 
those afflicted by dementing disease become subject to the deleterious effects of a 
"malignant social p s y c h o l o g y d o e s  Berrios reject the possibility of 
psychodynamic interaction in the genesis of dementia. He argues, however, that non- 
cognitive symptoms are difficult to operationalise and that the "cognitive paradigm" was 
formulated in the interests of developing and refining diagnostic instruments for 
"r e s e a r c h O n  the other hand. Blessed et al. had previously combined mental 
testing with "functional", "behavioural" and other phenomena in an instrument devised 
to comparing "quantitative measures" with post-mortem studies of the brain, albeit with 
many items reported by a family member or other informant.®'”* ® ^ p s o & e  ^nay 
therefore be proposed that Folstein’s construction of "cognitive impairment" in the 
symbolic language of medicine as a "syndrome" and its formal accreditation by American 
psychiatry as the predominant indicator for the diagnosis of dementia in the DSM-III-R 
model may be perceived as retrospective legitimation by American psychiatry for the
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operationalisation of the DSM-III model in the ECA study solely in "objective” mental 
testing with the MMSE and for imputing a correlation between the scores achieved and 
brain pathology. Furthermore, the legitimation of the cognitive paradigm may be 
construed as endorsing both the Neokraepelinian model for the diagnosis of organic 
mental disorders and its adoption as a "case-finding" method for Alzheimer’s disease. 
Biologism and Alzheimer’s disease
Robert Katzman is introduced into Gubrium’s 1986 publication as a neurologist who
"has pointed o u t Alzheimer’s presenile dementia and senile dementia as essentially
the same disorder, on both clinical and pathologic b a s e s G u b r i u m  argues 
that the Alzheimer’s Disease and Related Disorders Association (ADRDA) became the
"focal apparatus for formulating, embellishing and publicly diffusing the concrete
personal experiences of its members and spokespersons" as a "public culture" but that 
"the basic facts of the realities at stake" were sorted out by "the serious scientists and 
practitioners (who were) hardly p r o p a g a n d i s t s H o w e v e r ,  based upon 
Katzman’s own writings in which he made the as yet unsubstantiated statement that senile 
dementia, redefined as Alzheimer’s disease "may rank as the fourth or fifth most 
common cause of death in the United States" and his employment of the terms 
"malignant" and "major killer" in relation to the condition,^ ^^ *™^ ’ Gubrium’s
observation with regard to the dispassionate role of the serious scientists and practitioners 
may be disputed, particularly in view of evidence cited by Fox of Katzman’s part in 
establishing the ADRDA, in serving as a member of its Executive Committee and co- 
chairman of the Medical and Advisory Board, and in promoting support for biomedical
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research rather than service provision as a priority focus for the organisation.^®*’ 
Therefore whether one interprets his actions as an "elaboration of concern" or as moral 
or economic "entrepreneurialism", (see Chapter 2) it may be argued that in the 1970s 
Katzman operated as the primary "expert in legitimation" for public and private funding 
of Alzheimer’s disease research and that subsequently others, notably Folstein, became 
"officially accredited definers of reality" in support of its continuation.
Berger and Luckmann in their treatise on the sociology of knowledge propose that 
"theories" are not merely a reflection of "underlying institutional processes" but that 
"institutions and symbolic universes are legitimated by living individuals who have 
concrete social locations and concrete social interests". Furthermore, "experts in 
legitimation may operate as theoretical justifiers of the status quo (or) as revolutionary 
ideologists ". ^ Luckmann. 1966 pi28 pj-Qm this perspoctivo it may be argued that Katzman’s
assertions with regard to senile dementia were ideological in that they were vested in "a 
concrete power interest" comprising those disciplines and specialties within the 
biomedical community with the potential to benefit from public financing of Alzheimer’s 
disease research. Furthermore, it may also be argued that Folstein, in his article on "the 
meaning of cognitive impairment" in which he proposed that when the syndrome is 
detected, i.e. by an MMSE score of 23 or less, "clinicians search for its cause and 
mechanism" the source of which may be Alzheimer’s disease, was acting as a theoretical 
justifier of the status quo on behalf of these same interests and the paradigms and 
concepts within which investigation of the redefined disease was being pursued in 
epidemiology and in clinical studies and practice.
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In 1980, soon after Alzheimer’s disease was adopted as a research focus by the 
National Institute on Aging (NIA), the report of a task force established by the institution 
to consider treatment possibilities for "mental impairment" was published. This 
promoted the concept of "reversible dementias", i.e. potentially treatable conditions 
manifesting with symptoms of senile dementia, which merited investigation with a range 
of diagnostic assessments.institute on Agmg, i980p26o-6 similarly in 1984 the related concept 
of "differential diagnosis" was expanded upon in the published deliberations of the 
working group on the "clinical diagnosis of Alzheimer’s disease" set up by the National 
Institute of Neurological and Communicative Disorders and Stroke and the ADRDA 
under the auspices of the Department of Health and Human Services (DHHS),^*^“®’
(see Chapter 2). The MMSE was cited as an instrument to "confirm and document" 
symptoms of "mental impairment" in the NIA task force report, and both Katzman and 
Folstein served on the DHHS working group on the clinical criteria for Alzheimer’s 
disease. This latter promoted the MMSE as a "quantitative aid for cognitive screening" 
of "possible" and "probable cases" to be determined by excluding other aetiologies with 
laboratory tests and the application of high technology to the ageing brain,^ while 
awaiting "definite" confirmation by "histo-pathologic evidence obtained from a biopsy 
or autopsy ".  ^ i984p94o combined deliberations of the task force and working
group therefore endorsed the diagnostic model operationalised by psychiatry for organic
 ^ Such technologies include "positron emission tomography " , ^
"computed tomography",^°^“°"“ ^’ and "magnetic resonance i m a g i n g " ^
These are in addition to the wide range of other laboratory tests. X-rays, electro-encephalograms 
etc. which are legitimated within the concept of "differential diagnosis".
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mental disorders and it may be argued that an acknowledgment by Folstein in 1985 of 
inconsistencies between MMSE scores and diagnoses of such disorders would formally 
have undermined the validity the model. Furthermore, any suggestion that normative 
scores for "impairment" be lowered would have restricted what may be interpreted either 
as an expression of "concern" that treatable conditions should not go undetected, or as 
a rationale for coopting an increasing number of older people to the acute medical market 
based upon evidence of incipient or early dementia. It may be argued that there is little 
to support the premise that there is a high prevalence of treatable conditions which may 
only be discriminated from incurable senile dementia/Alzheimer’s disease with extensive 
use of diagnostic technologies, and that the pathology is subject to "definite" 
confirmation, after death.
The clinical course of senile dementia is characterised by an "absence" of physical 
signs and symptoms such as pain, paralysis, visual disturbances or lack of coordination, 
and it is therefore unclear that it is indistinguishable simply by history and physical 
examination from other conditions which may enter into the differential diagnosis, since 
as observed in the report of a National Institutes of Health conference on dementing 
disease the great majority of those subjected to a full range of diagnostic testing will be 
ascribed a diagnosis of Alzheimer’s disease.insumtes of Health, iPs? p4 Moreover, many 
other neurological disorders such as Creutzfeldt-Jakob and Huntington’s disease which 
enter into the differential diagnosis are similarly "irreversible" and with the rare 
exceptions of "space occupying lesions" such as brain tumours, which commonly become 
manifest with specific physical signs, changes revealed by technologies such as computed
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tomography and magnetic resonance imaging are not necessarily distinguishable from 
"normal a g e i n g B u o n a n n o ,  leg? p5s Furthermore, this lack of distinction 
between age-related changes in the brain and abnormal "pathology" applies not merely 
to macroscopic observations but also to the neuropathological evidence which afforded 
the primary legitimating rationale for public investment in Alzheimer’s disease research.
Alois Alzheimer first linked early onset dementia and post mortem pathology in the 
brain as evidence of a "specific disease p r o c e s s 1907pi-2 other hand, three
years later Kraepelin wrote in a treatise on "senile and pre-senile dementias" that it was 
an open question as to whether Alzheimer’s findings were indicative of a specific disease 
or merely represented one stage of a more common pathological process, (see
Chapter 2). Blessed et al. in 1968 reviewed the evidence described by investigators over 
the years with regard to the "neurofibrillary tangles and senile plaques" characteristic of 
Alzheimer’s disease, and also identified in senile dementia, and observed that "far from 
being specific, such changes could be demonstrated in the brains of well-preserved old 
people". He also observed that "senile dementia could occur without the presence of 
senile p l a q u e s I n  their own prospective study linking dementia 
behaviour to brain pathology they found a "general tendency for functional incapacity to 
be correlated with the number of senile plaques" but there was, in some cases, 
discrepancy between the two measures.®’®*®*^ In 1988 Crystal et al. published
a paper subtitled "non-demented subjects with pathologically confirmed Alzheimer’s 
disease" which found numerous senile plaques and other characteristic changes in six out 
of nine non-demented subjects. They concluded that for those aged over 75,
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"quantitative pathological criteria for Alzheimer’s disease" did not distinguish between 
demented and non-demented individuals.
Recently, McLoughlin and Lovestone proposed that advances in molecular biology 
may demonstrate a "functional link" to explain the lack of anatomical correlation between 
plaques and tangles and variations in and between study results. They further propose 
that biological and genetic research indicates that the "amyloid cascade hypothesis", i.e. 
genetically determined triggering of neurotoxic protein d e p o s i t s , * Higgms, 1992 pi84-s 
remains the best model of the pathogenic process. On the other hand the development 
of treatments is a "distant prospect" and the first clinical benefits predicted by them lie 
with the detection of a "marker" to improve diagnostic a c c u r a c y i 9 9 4  p439^  
However, some years previously Wurtman discussed the "amyloid deposition" and 
genetic models for Alzheimer’s disease together with others, based upon supporting 
evidence, including infectious agents, toxins, and neuro-transmitters. i985 p62-?4 jjg 
argued that just as a range of different hypotheses were advanced and found to have 
validity in the aetiology of cancer none could be entirely discounted, an argument that 
leaves open the possibility of psychodynamic factors in the genesis of "dementia", the 
in vivo indicator of Alzheimer’s disease, as suggested by Berrios, a psychiatrist,®""” ’ 
and Kitwood, a psychologist.
In 1986 Gubrium observed that "those concerned are reminded repeatedly that
Alzheimer’s is a disease for which there is no cure ....... (and) medical researchers,
service providers, and the ADRDA itself remind patients, caregivers and others that there 
is only one source of hope for a cure and that will be provided when it comes by medical
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research". ^^ 86pio5-6 However, he also observed that "the descriptive tension between 
the distinct facts of normal ageing and Alzheimer’s disease is revealed in the common 
caveat, namely, that all the symptoms of Alzheimer’s disease may be found, to some 
degree, in the normal and healthy elderly (and) this applies to the full range of 
brain/behaviour o b s e r v a b l e s i 9 8 6  p7s jj argued that the validity of this
observation is exemplified by the unresolved neuroscientific problem of defining and 
establishing a functional link between pathological as opposed to "normal" age related 
changes in the brain, and twenty years after Katzman first expressed his "belief" that
"senile as well as pre-senile forms of Alzheimer (sic) are a single disease  whose
aetiology must be determined, whose course must be aborted, and ultimately a disease 
to be prevented" i976 p2i8 jjQjjg of these objectives have been achieved.
Furthermore, although there has been a very substantial allocation of resources to the 
National Institutes of Health (NIH) for both intramural and extramural neuroscientific 
research it appears that, beginning with the prospective study by Blessed et al. in the 
1960s, major advances in understanding the pathological processes of senile dementia 
from which potential diagnostic and therapeutic hypotheses have been conceptualised, 
have derived primarily from research conducted in the United Kingdom rather than in
the United States ^ p797-811, Perry et al. 1977 pl89 & 1978 pl457-9. Hardy & Higgms, 1992 pl84-5
Furthermore, the clinical criteria for Alzheimer’s disease and methods for their 
determination have been formulated by groups funded by the NIH are based upon the 
exclusion of other potential disorders, reversible or i r r e v e r s i b l e , p 9 3 9 ^  
employing techniques which largely fail to distinguish between physical indicators of
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ageing versus pathology (see above). Moreover, the "case-finding" method advocated 
for clinical research and practice, and adopted in epidemiological studies is one with 
great potential for overlap between "the distinct facts of normal ageing" and evidence of 
disease. On the other hand, it may be proposed that the statistical evidence derived from 
the latter serves to legitimate continued public financing of investigations related to 
Alzheimer’s disease.
Gubrium, while observing that all the symptoms of Alzheimer’s disease may be 
identified to some degree in "normal and healthy" older people, also observes that 
"formal descriptions of Alzheimer’s disease are commonly introduced with alarm" and 
that "the demographic urgency of the Alzheimer’s disease problem" is best captured by 
the slogan "silent epidemic", one that informs us that the disease is spreading in the 
population, and that "until now its enormity has gone unnoticed". However, "those 
concerned aim to make the silent epidemic known in order to marshal resources for its 
cure and t r e a t m e n t " . T h r e e  years after Gubrium published these words the 
"alarming facts" of the "realities at stake" as derived from one study funded by the 
National Institute on Aging were made known in newspaper headlines: "Alzheimer’s 
Toll Heavier: Dlness May Affect 4 Million in U.S.",^^= Washington post, November lo. i9S9 ^nd
since that time the allocation of resources by the U.S. Congress in the search for a 
"cure" has been sustained (see Table 2.1). On the other hand, while neuroscientists 
continue working to "improve diagnostic accuracy" and while therapies based upon 
microbiology remain a "distant prospect" ,^cLoughim & Lovestone, 1994 p44o "cognitive
paradigm" legitimated by American psychiatry has been employed in a range of research
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financed with the same resources.
Among such research was the study conducted at Georgetown University, funded by 
the National Institute of Mental Health (see Chapters 5 to 8). This study afforded an 
opportunity for evaluating the diagnostic method adopted for detection of "cognitive 
impairment" which, as observed by Kramer, a biostatistician, "serves among the elderly 
to index the odds of being diagnosed as a case of dementia or other mental disorders that 
manifest in cognitive functioning".*^"’ ^his method, operationalised in mental
testing with the MMSE in the ECA study derives from an innate, biologically determined 
global model of intellectual functioning which had been largely invalidated by 
psychology, the social science within which it had been elaborated but which has been 
legitimated by the diagnostic authority of the medical profession for the detection of 
cognitive impairment as an "objective syndrome" and as a screening method for dementia 
and for Alzheimer’s disease, not merely in studies undertaken within the United States. 
The reliability of mental testing in the elderly
In 1953, Martin Roth, a pioneer and long time investigator of mental disorders of 
the elderly, both functional and organic,*^ ®^ ’ 1955. Blessed «  ai. i 968. Roth, 1975 conducted a
study with a lay psychologist of patients admitted to a psychiatric hospital using several 
mental testing instruments including selected items from the Wechsler Adult Intelligence 
Scale (WAIS) (see Chapter 4). Results showed that various of the tests distinguished 
between subjects diagnosed with "senile psychosis" and others with "affective disorders" 
who manifested signs of dementing disease but showed no impairment in intellectual 
functioning, i.e. suffering from depressive pseudodementia. The primary tests which
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distinguished between the two groups were "orientation" and "knowledge of public 
affairs" but the ability to perform well on mental tests was relatively well preserved even 
in some "senile psychotics" . Hopkms, 1953 p4so  early 1960s Roth collaborated with 
Kay in a community study of "old age mental disorders" based upon interviews carried 
out by psychiatrists using "a detailed medical and psychiatric inventory" from which 
diagnoses were determined by a combination of patient responses and subjective 
interpretation of observable items.^^®‘*^’ However, Roth et al., in developing the
CAMDEX (Cambridge Mental Disorders of the Elderly Examination), incorporated the 
MMSE among the diagnostic measures because of its "popularity" and adoption by the 
National Institutes of Health for community studies of the elderly.^®* “ 
Furthermore, in the year in which cognitive impairment, as determined by an MMSE 
score of 23 or less was constructed by Folstein as an objective syndrome, a paper was 
published by Kay which employed the MMSE in a study of dementia and depression in 
elderly residents of Hobart, Tasmania.^^ p77i-87 that time, in what may be 
construed as a continuum of evidence in support of the contention by Guimon that 
"changes in psychiatric fashion in the U.S.A. have had international impact 
the MMSE has been administered in studies including the following conducted in: 
Cambridge, England,°’^ °""°'‘“ ®’’ (a) o'connoret ai. i989(b) Cambridgeshire,®” "^® in
Zaragoza, Spain,^^° in Appignano, Macerata Province,®®""'"^ ’ ^ and in
Ospitaletto, Brescia,®"®""' both in Italy, in the Bordeaux region of France,®*“ ®^"“ ^ 
al, 1992 in Shanghai, China.^ ''""®®^ ®^ ’ These and numerous other investigations have 
been variously designed to detect mental impairment indicative of dementia, defined by
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Folstein as a "global deterioration of intellectual f u n c t i o n i n g " i 9 8 5  p228 
associated variables.
In 1939 Wechsler proposed that intelligence is a "global capacity" composed of 
elements that are "qualitatively differentiable" and "quantitatively measurable". The 
global concept was supported by Spearman’s correlational "proof" of general intelligence, 
"a recurrent mathematical quantity or ’g’", which Wechsler perceived to be the "basic 
prop" of p s y c h o m e t r i c s . 1939 p3-s gome ten years later, based upon the use of the 
adult intelligence scale (WAIS) in clinical practice and research, as opposed to the 
"apersonal psychometrics" of group mental testing, Wechsler rejected the simple unitary 
concept arguing that "intelligence tests such as they are" contain several factors which 
are all "cognitive". He also proposed that there were other independent variables which 
he termed "personality" or "residual components", including "motivation", and that these 
accounted for a high proportion of the unexplained variance in test scores,^^sopso-sz 
(see Chapter 4). Similarly, it was posited by British psychologists that total intelligence 
scores were "at best a crude and misleading measure of global intellectual performance" 
and that "there is a growing recognition that what is tested, even with so-called tests of 
intelligence is not the subject’s intellectual functions isolated from the rest of his 
personality" . ^ win,ams. 1950p i63 However, as previously discussed, Berrios, argues that 
the "cognitive paradigm" of dementia has discounted personality and other non-cognitive 
factors in the interests of developing a one-dimensional model which may be 
operationalised more easily in diagnostic research in s t r u m e n t s , ^^ 8 9 pi 1-12 above).
The study conducted by the Center on Aging at Georgetown University Medical
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Center, in which assessments were made of "mental status" in subjects aged 60 and over 
undergoing elective surgical procedures, replicated many earlier investigations whose 
results were ostensibly unknown or discounted when conceived before the cognitive 
paradigm achieved dominance (see Chapter 5). It also duplicated more recent studies in 
which the MMSE, internationally legitimated for operationalisation of the paradigm, was 
used in the Netherlands to document "global cognitive performance" ^ and
in Canada "because it combines high validity and rel i abi l i t yi9S9(a)p383 poistein, 
in first validating the MMSE against the WAIS noted that the instrument excluded 
questions concerning abnormal mental experiences and other psychiatric symptoms, but 
proposed that "within the cognitive realm it is thorough" On the other hand,
although Roth et al. included the MMSE in the CAMDEX because of its widespread use 
in the United States, they observed that the instrument failed to assess "perceptual ability 
and abstract thinking and permits only a rudimentary assessment of most other 
functions" Similarly, the task force on clinical criteria for Alzheimer’s disease
on which Folstein served and which endorsed his instrument for the detection of 
"probable" and "possible" cases proposed evaluating other cognitive processes in 
conjunction with the MMSE such as "language s k i l l s p ^ ^  In the 
Georgetown study the MMSE was used together with the Similarities test from the WAIS 
as a measure of "abstraction"^®^’ and the Controlled Oral Word Association or 
Verbal Fluency test.®®"“" Thus the investigation afforded the potential for
comparing measures achieved for the three instruments. Furthermore, since the tests 
were administered once before and twice after surgery, when data were analysed and
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interpreted from an alternative, i.e. non-medical perspective, it was possible to evaluate 
the reliability of scores achieved from a single testing and the validity of norms 
legitimated for the detection of cognitive impairment and for the assessment of significant 
decline in MMSE test scores.
Wechsler had expressed diffidence with regard to the appraisal of older people in part 
because of "intrinsic factors" such as physical impairment and loss of visual acuity 
created difficulty in "interpreting the data", and also because of "extrinsic" problems 
including the potential for recmiting a representative sample of the older 
p o p u l a t i o n . 1954p2?5 Furthermore, although he consistently observed that the ability 
to achieve high scores on "intelligence" tests decreases with age, he was reluctant to 
make conclusions with regard to "mental decline" with advancing age since such 
conclusions were largely dependent upon "cross-sectional and not longitudinal 
studies" .^ «=hsier, 1958 pi35 Sample enrolled in the Georgetown study was not
representative of the United States population aged 60 and over since a high proportion 
in all age groups had graduated from college and there was no evidence of the inverse 
correlation that prevails both in the United States and in other countries between age and 
education. i9S3p35 However, the sample was equally distributed between men and
women, the age range was 60-93 years, and it did include a proportion of poorly 
educated subjects, primarily African-American women (see Chapter 6). Moreover, the 
analyses of the three instruments provided statistical evidence which tended to confirm 
the limitations of the MMSE as a general measure of cognitive status, as perceived by 
Roth et al. (see above); the earlier observation by Wechsler and other psychologists that
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mental test results reflect a range of both cognitive and non-cognitive personality and 
other "residual" components; and Wechsler’s concerns regarding psychometrics in older 
people and the confounding effects of "intrinsic factors" such as physical impairment.
O’Connor, a member of the Roth team who led a Cambridge investigation of 2302 
general practice patients aged 75 and over to whom the MMSE was administered as a 
screening test for dementia observed that "the test includes a number of items requiring 
manual dexterity and at least partial vision" and that "only a small proportion of 
respondents were unable to attempt them".°’^ °"""“^’ 5^89(b),p94 However he did not discuss 
the effects of physical impairment on test scores of those who did "attempt" them. In 
the Georgetown study it was found that physical disability, as measured by the Activities 
of Daily Living (ADL) scale was a relatively powerful negative predictor of performance 
for the MMSE with its tests of reading, writing and drawing (see Tables 7.4 to 7.6). 
The validity of this finding, and also the proposition that the instrument is restricted in 
the functions it assesses, was supported by the relative lack of predictive power for 
physical disability in scores from the Verbal Fluency and Similarities tests, neither of 
which require sight or manual skills. At the same time there was a slightly greater 
influence of "social activity" variables on performance for these latter instruments (see 
Chapter 8), a finding which may indicate an interaction effect between mental test scores 
and unquantified variables such as personality, motivation, or unease with the interview 
and assessment process, etc., factors which may also be related to the most powerful 
predictor of test scores in the Georgetown study, i.e. education. For example, O’Connor 
observed that "many poorly educated respondents felt threatened when asked to complete
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serial sevens, spell WORLD backwards and write a s e n t e n c e , a n d  in 
another paper he reported that "education and social class" influenced scores on all 
sections of the MMSE except one. He therefore proposed that "performance anxiety" 
may contribute to poor scores in working class populations and that in contrast "well 
educated, middle-class subjects usually expected to do well and tackled the test with 
confidence" i989(a) pns
Lezak has highlighted a 1940s study as seminal in relating specific functions to 
different areas of the brain, in generating the discipline of neuropsychology, and in 
redefining the nature of "intelligence", replacing the concept of a global or unitary 
variable with a multi-dimensional model of cognitive and other independent 
functions.i983p2o-2i ^he study, by Aita et al., found that in administering the WAIS 
to wartime casualties with head injuries, both to a "surgical" and a "control" group some 
verbal and "general information retrieval" items were relatively unaffected by severe 
brain trauma.^“^ ®^ ’^ Similarly, Hebb observed in other studies that the effects of 
removing large areas of brain tissue were often "astonishingly small" and that "the level 
of intelligence test performance is a function of the concepts a patient has already 
developed", based upon "a major effect of experience"i949p299-32 Georgetown
study it was found that the number of years of formal education was the most significant 
independent predictor of initial performance for all three assessment instruments but that 
improvement in test scores of ten percent or more occurred with repeated testing among 
five percent of subjects for the MMSE, thirty-two percent for the Verbal Fluency test, 
an instrument of unlimited range, and twenty-three percent for Similarities testing, the
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initial scores for which were most strongly associated with years of formal education (see 
Tables 7.18, 8.18, and 8.29). However, the improvements tended to be greatest among 
those with the least education and/or the lowest baseline scores. The study therefore 
indicated that results derived from a single screening assessment based upon any one 
instrument may be unreliable for up to a third of older subjects whose improvement 
arguably derives from a learning experience which is greatest for those with little 
previous knowledge or understanding of the mental testing concept, and also from an 
associated reduction in "performance anxiety". On the other hand there was further 
evidence from the repeated testing that MMSE scores may be independently related to 
physical impairment.
In the Georgetown data there was little to support the "officially accredited" indicator 
for the "onset" of decline, i.e. a decrease of two MMSE points, as adopted in other
similar surgical s t u d i e s , ^^83 p930, Chung et al, 1989(a) p383, Haan et al. 1991 p599 g jjjQ g  ^  chaUge
in mean MMSE test scores of this dimension, was accompanied by an increase in mean 
scores for the other two instruments (see Table 8.30). However, a three-point or ten 
percent (3/30) fall in MMSE scores was not associated with improvement in Verbal 
Fluency or Similarities performance, but was correlated with an increase in the measure 
of disability. Furthermore, a ten percent improvement in MMSE scores following 
surgery, which included cataract extraction, was associated with a decline in mean ADL 
scale values. The number of subjects with a three-point change, either positive or 
negative, was small (see Table 7.18), and impairment in functional capacity is not 
independent of the effects of dementing disease, but since physical disability was also
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identified as a predictor of MMSE scores for the total sample it may be argued that it is 
a factor which merits greater attention in conducting and assessing the results of 
screening for cognitive impairment. However, Blessed et al. in a study comparing rates 
of diagnosis of dementia using the computerised GMS/AGECAT system,^ ®^ ®*” *^ ^
(see Chapter 3) and the CAMDEX which includes the MMSE, identified hearing and 
visual deficits as impeding the achievement of cut-off scores for the "cognitive 
examination" section of the latter, scores by which subjects would be excluded not 
merely from further investigations based upon screening for cognitive decline but also 
from an actual diagnosis of dementia employing "objective" methods.®^®*®*^ ®^ '^
Berrios argues that the cognitive paradigm for dementia has been conceptualised 
within a narrow compass which discounts personality, volition, emotional experience or 
other psychological variables which are difficult to operationalise in screening and 
diagnostic instruments.®®™®’ However, based upon the reviews conducted for this
discussion and the analyses of the empirical data it may be proposed that the instruments 
developed and the results presented also tend to discount not merely psychological but 
identifiable physical or biological factors as in assessments with the MMSE. On the 
other hand, in what may be construed as legitimation both for the cognitive mental 
testing model and for the Neokraepelinian paradigm for mental disorders, both functional 
and organic, and the correlational diagnostic model formulated by its proponents, a 
"biological" aetiology has now been imputed for the effects of "education". This 
variable, which serves as a proxy for lifetime income and is inversely correlated with 
disability and poor health status,^ ® ®^"^®’ has more generally been perceived as a
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"social" factor reflecting differential childhood experiences and opportunities and 
interpreted as intervening in the reliability of cognitive screening methods, but has now 
been redefined as a  "risk factor" for "dementia" et ai. 1993 pS39 for Alzheimer’s 
d is e a s e .^ * ’“ s “ *^ 1990 p428
The meaning of education and the cognitive paradigm of dementia
Jorm et al. in a 1987 "quantitative integration of the literature" on the "prevalence 
of dementia" identified forty-seven studies conducted between 1945 and 1985 of which 
half were published in the five years after the DSM-III models were disseminated by the 
American Psychiatric Association in 1980. They found that the actual levels of dementia 
varied greatly from one study to another since there were differences in methodological 
variables such as the "definition of dementia", the design of the study, characteristics of 
the sample and methods of assessment and diagnosis. On the other hand, they found that 
for twenty-two of the studies which provided comparable data the relationship between 
prevalence and age was remarkably consistent with rates doubling every five years up 
to age 95. The mean rates derived from these studies were: 1.4 percent in the age 
group 65 to 69, 2.8 percent in the age group 70 to 74, 5.6 percent in those 75-79, 10.5 
percent in the age group 80-84, and 20.8 percent in the age group 85-89.^°™^^- i987p472-6 
Similarly, in community based screening studies for "cognitive impairment", in which 
the MMSE was the predominant instrument used, age was the primary predictor of test
scores Weissman et al, 1985, Scherr, 1988, Dartigues et al, 1992, However t h e  p r O p O r tiO U
identified as impaired, i.e. scoring below the normative cut-off level of 23 points, has 
been substantially higher than any prevalence estimates for dementia, ranging from 9.3
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percent among those aged 65 to 74, to 40.6 percent in those aged 85 and over in the 
New Haven site of the EC A study funded by the National Institute of Mental Health. 
etai, 1984 p26 Furthermore, as previously discussed, Folstein reported that although twenty 
percent of those aged 65 and over were detected with what may be defined as "MMSE 
syndrome" in view of the limitations of the instrument, only twenty-six percent were later 
ascribed a diagnosis of dementia, in the East Baltimore site of the same investigation,
Folstein, 1985 p228 a b O V e ) .
The Georgetown University study sample was unusual if not unique in its educational 
characteristics and education rather than age was identified as the most powerful 
predictor of mental test scores, a finding which persisted even when those with limited 
formal schooling were excluded from the analyses. However, a significant correlation 
between lack of education and low mental test scores in screening for cognitive 
impairment has been found in most studies including those cited above, and this was 
originally interpreted as indicative of "selection bias". '^^""®^ ’^ Therefore the initial
debate focussed on rates of "false positives" and "false negatives" and the adjustment of 
norms to achieve an optimal trade-off between "sensitivity" in detecting all possible 
"cases" and "specificity" in avoiding the selection of non-cases. On the other hand, 
recommended adjustment of scores or other changes, some of which have blurred the 
distinction between the use of the MMSE or other instruments as screening tools or as 
diagnostic methods, have varied according to the objectives of the research team and the 
characteristics of the population under investigation.
Folstein himself participated in the first widely reported study to identify what was
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perceived as the confounding effects of education on MMSE scores when employing the 
instrument as a screening test for "delirium and dementia in patients on a general medical 
ward"/"*®"^ ®^ *^ ’ The investigators in Baltimore found that among those with less
than nine years of education thirty-nine percent with a score lower than 24 out of 30 
were "diagnosed" as "false positives". They therefore suggested that the scores might 
be "modified to make it a more specific test for individuals with little education". 
etai, 1982 p406 ^  study by Murden et al. on the use of the MMSE in two public clinics in 
New York attended by elderly patients concluded that greater "specificity" was derived 
from "using a score of 23 or less to define dementia" in better educated groups and 
"using 17 or less to defme dementia" in the "poorly educated" 1991 pW9 However,
both the Baltimore and the New York samples had a limited range of formal schooling, 
and others have sought to address the question of "sensitivity" in detecting "mild to 
moderate impairments" and more challening alternatives to the MMSE have been 
proposed. For example it was reported that the Neurobehavioural Cognitive Status 
Examination which includes tests of "calculation", "language skills", and "verbal 
reasoning" can "reduce the forty-three percent MMSE false negative rate to seven in 
clinical practice".^‘*'^ “”""“ ^’ p486-9o Furthermore, it is not merely in the United State,
where a high rate of false negatives among better educated subjects may be interpreted 
as a loss of market potential for clinicians that there has been concern with the sensitivity 
of the MMSE, the instrument which has achieved the highest level of international 
legitimation. For example, Roth, in discussing the "operational criteria for the diagnosis 
of dementia" in England proposed that the identification of "mild dementia" presents a
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"problem of central importance in this f i e l d " . i 9 8 6  p699
O’Connor, a member of the Roth team who led the community study of more than 
2,000 residents aged 75 and over in the university city of Cambridge, in which the 
MMSE was evaluated as a screening test for dementia, proposed that more elaborate 
sampling procedures will be needed "to circumvent the tendency for well educated, 
mildly demented subjects to score above the customary cut-off point of 23/24" .o’Connor, i9S9 
(b) p96 However, Kay et al. in their study in Hobart, Tasmania reported that although the 
MMSE identified all cases of "moderate and severe" dementia at a "cutting point of 
23/24" when the "criteria were stretched to include ’mild’ cases of dementia" it was not 
until "a cutting point of 26/27" that "the MMSE identified all DSM-III cases" but that 
this latter score also yielded 41.5 percent "false positives" p7?9 other
hand, based in part on the interpretation given to the results of a major Sino-American 
epidemiological investigation, the debate with regard to the sensitivity and specificity of 
the MMSE and the rates of false positives and false negatives derived from its use as a 
screening instrument has been undermined. Robert Katzman, arguably the most highly 
accredited expert in legitimation for Alzheimer’s disease research (see Chapter 2), was 
an investigator in the study which accorded greater validity for mental testing scores by 
ascribing "biological" causation to the intervening effects of education.^®
In this survey of "the prevalence of dementia and Alzheimer’s disease" in Shanghai, 
China, funded jointly by the National Institute of Mental Health and Chinese public 
health authorities, the MMSE was administered as the screening instrument to a sample 
of 5,055 elderly persons of whom twenty-five percent, primarily women, had received
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no schooling and none were reported to have advanced beyond high school. In the report 
it was observed that "subjects without formal education were usually less familiar with 
the procedures and contents of psychometric tests developed in Western countries, and 
they exhibited less confidence and motivation during testings" .zhangetai. i990p43s-6 However, 
based upon the administration of several additional mental tests, a psychiatric interview 
and neurological examination it was proposed that "female gender and low education" 
are each highly significant and independent risk factors for dementia". This generated 
the hypothesis that "lack of early education (or education as a surrogate for nutrition or 
other socioeconomic factors).... lowers ’brain reserve’" ^
In 1993 Katzman further elaborated on "education and the prevalence of dementia 
and Alzheimer’s disease". He discussed the Shanghai findings and noted that several 
studies had reported that individuals with a lack of education "were more likely to 
develop dementia and Alzheimer’s disease" and questioned whether "the effect of 
education on the prevalence of dementia is a surrogate for other childhood deprivation" 
or whether "education actually increases neocortical synaptic density 
More recently, however, it has been proposed from mental testing studies of elderly 
monozygotic and dizygotic twins using the MMSE that educational correlations with test 
scores are largely genetically determined. In a study funded by the National Heart Lung 
and Blood Institute, another of the institutions deriving resources from those allocated 
for the investigation of Alzheimer’s disease (see Table 2.1), Spearman’s "g" or general 
ability factor was revived as a determinant of MMSE performance, the final results of 
the analyses suggesting "genetic effects as the mediating causal pathway for the
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education-cognition relationship without the presence of intervening environmental 
v a r i a b l e s 1995p52 the other hand, the investigators in a Swedish-American 
study which also tested fraternal and identical twins whose ages ranged from 50 to 88 
proposed that "correlations between MMSE and cognitive ability in both sexes are 
primarily due to genetic covariation, whereas those between MMSE and education reflect 
genetic covariation for men, and both genetic and environmental influences for 
w o m e n " . S u c h  studies provide legitimacy for the revival by Bleecker et al. 
of the 1900s concept of "mental age", proposing "age-specific norms" for the MMSE 
beginning at age However, these deterministic models do not explain
the increase of four years in the median level of education in older people over the past 
thirty years, associated with government investment and expanded opportunities in the 
post-War period,^ ®™""*"^  ^  and evidence from a longitudinal study begun in the
United States in 1982 that there is a downward trend in the prevalence of dementia in 
spite of increased life e x p e c t a n c y . ^ ^ 5 pS2oi j j^or, do they explore the extent to 
which mental testing scores are associated with "dementia behaviour" or the functional 
link between such behaviour and its organic basis.
The "biases of psychiatric diagnosis" and the cognitive paradigm for dementia
Folstein, in his 1985 paper in which cognitive impairment was formulated as "an 
objective syndrome" with many meanings, stressed that "the MMSE does not make a 
d i a g n o s i s I t  may be argued, however, that the development of biological 
and genetic models for the outcome of mental testing confers ever increasing legitimacy 
on the MMSE as both a screening and a diagnostic tool, a legitimacy which, when
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combined with failure to operationalise fundamental behavioural change in a model 
defined within a narrow cognitive compass,®®"'®®’ lends support to Guimon’s
observation that the Neokraepelinian school of biological psychiatry has tended to 
"elevate symptoms to diseases, and to abuse neuro-biological explanations" i989p33-5 
In the investigation conducted in East Boston under the auspices of the National 
Institute on Aging in the multi-site Established Populations for Epidemiologic Studies of 
the Elderly (EPESE), the report states that the results were arrived at using diagnostic 
criteria "for primary degenerative dementia" from the DSM-III. However, although the 
screening examinations, consisting of "brief performance tests of selected areas of 
cognitive functioning other than the MMSE, were conducted in the
subjects’ homes, no attempt was made to determine what proportion of those with 
detected impairment met the primary DMS-III diagnostic criterion for dementia, i.e. "a 
loss of intellectual abilities sufficient to interfere with social or occupational 
functioning" . i980piii Yhis omission was justified by the statement that "it is difficult 
to apply this criterion in a uniform, meaningful way".®''““ similarly in
Shanghai, China, where the MMSE was used as the screening instrument, it was 
observed that most older people lived with their children who perform the household 
tasks so that it is "difficult for psychiatrists to arrive at a clinical judgment of functional 
impairment" On the other hand, a diagnosis not merely of dementia but of
Alzheimer’s disease was imputed to a percentage of the study participants and major 
pronouncements were made with regard to its distribution. From the East Boston study, 
age-specific prevalence estimates, higher than previously found in any community study
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of dementing disease were derived and extrapolated to the entire elderly population of 
the United States J*’® November 10,1989 jjj the Shanghai investigation, "female
gender and low education" were determined to be significant and independent risk 
factors" for "dementia and Alzheimer’s disease".^^^®^^' 9^90p428
In the absence of consistently operationalised criteria it is unclear that psychiatric 
diagnosis itself is not associated with the educational and cultural variables which were 
identified in the various screening procedures such as: "performance anxiety" among the 
working class in Cambridge the translation of the questionnaire
instrument in East Boston "for those who mostly spoke Italian" i^ 9^ pissz the
observation in Shanghai, China that "subjects without formal education were usually less 
familiar with the procedures and contents of psychometric tests developed in Western 
countries, and they exhibited less confidence and motivation during the testings".^®** 
ai, 1990 p435-6 Furthermore, the potential for diagnostic bias was confirmed by O’Connor 
who observed that "even when diagnoses are made by psychiatrists, less-intelligent 
people" pose diagnostic problems. For example he cited a study which found that four 
out of seven community residents with "suspected chronic brain syndrome" showed no 
evidence of "actually dementing" four years later.®^^989(a)p775 ghnilarly Teri et 
al., based upon the results of a recent "longitudinal investigation of risk factors for 
accelerated decline" in Alzheimer’s disease, propose that there may be class differentials 
in assigning a diagnosis. In this study of American subjects from a range of socio­
economic backgrounds it was found that following diagnosis those with higher education 
had more rapid annual deterioration than the less well educated. They acknowledged the
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proposition by Katzman that lack of education may affect "reserve capacity" in the brain, 
allowing the symptoms of dementia to appear earlier, but suggest that more rapid decline 
may simply indicate that the better educated "escape early detection by performing well 
on cognitive screening instruments" 1^95 M53-4
O’Connor, in responding to the imputation of biological causation for low mental test 
results in those with limited education, albeit prior to the advancement of recent genetic 
m o d e l s , ( s e e  above) argues that "lower socio-economic groups 
have higher rates of many disorders (but) there is no evidence to date that dementia is 
actually commoner in working class p o p u l a t i o n s ^ ^ 8 9 ( a ) p 7 7 5  ^hig argument is 
supported by the results of a "case-control" study of nearly two-hundred and fifty patients 
identified with dementing illness in the total community Rochester Epidemiology Project, 
Minnesota between 1975 and 1979 whose investigators found a lack of association 
between the diagnosis and education or occupation. However, the
evidence reviewed for this discussion does indicate that lower socio-economic groups, 
such as residents of the working class neighbourhood of East Boston, are at higher risk 
of selection for more testing and investigation in screening studies. Furthermore, 
although the middle class and the well educated are not immune to dementing disease, 
within the "cognitive paradigm", with its failure to operationalise consistent, broader 
diagnostic criteria taking account not merely of personality, motivational and related 
psychological factors and other psychiatric disorders and physical functioning, intuitively 
it may be assumed that there will be biases in the diagnostic process. However, as 
demonstrated by Blessed et al, even more broadly conceived, standardised instruments
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such as the CAMDEX and the GMS/AGECAT systems yield different diagnostic rates 
and "false positives" associated with visual and other physical impairment.
Scull observed that psychiatry in the 19th century "abandoned references to real 
behaviour in favour of surmises concerning future behaviour", and that it was able "to 
extend the boundaries of mental pathology to encompass marginally deviant affective 
symptoms and make a plausible case for the reality of partial s a n i t y j t  may 
be argued that in the late 20th century psychiatry and related disciplines have abandoned 
references to "real dementia behaviour" and have extended the boundaries of mental 
pathology to encompass marginally deviant "cognitive" symptoms, i.e. failure in mental 
tests, citing the results as evidence of the "reality of partial sanity", either incipient or 
"mild" dementia and "possible" or "probable" Alzheimer’s disease", conditions in which 
the neuropathology is not entirely distinguishable from that of "normal ageing" and for 
which conceptual models have yet to be validated in terms of their functional link with 
in vivo behaviour.
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Chapter 10 
THE ALZHEEMERISATION OF AGEING
"And one man in his time plays many parts.....
 last scene of all,
That ends this strange eventful history,
Is second childishness, and mere oblivion.
Sans teeth, sans eyes, sans taste, sans everything."^
Gubrium observed in 1986 that "the basic and experiential facts of Alzheimer’s disease are 
not vested fictions (but) the relationship between fact and interest is more complicated. They 
are in constant dialogue, one being what it is for those concerned because of the other. The 
Alzheimer’s and Related Disorders Association (ADRDA) ’orchestrates’ public awareness of the 
disease because its members believe and have the facts to warrant that a disease and human 
needs exist. The orchestration, in turn, reveals the realities at stake for what they obviously are 
taken to be, facts of apparently alarming proportions. Alarm is indicated precisely because of
the enormity of the problem, demographically, financially, personally .....  the facts are
unintentionally constituted by, yet constitutive of, the related activity of those concerned, 
something certainly not the focal activity of a medical e s t a b l i s h m e n t " j j o w e v e r ,  
the evidence indicates that the establishment of the ADRDA itself and its activities were indeed 
orchestrated by members of the medical and biomedical research establishment: Robert
Katzman, who formally proposed that "we should drop the term ’senile dementia’ and include 
these cases under the diagnosis of Alzheimer’s d i s e a s e d e s c r i b i n g  the redefined
 ^ William Shakespeare: As You Like It, Act II
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disease as "malignant", a "major killer", and the fourth or fifth leading cause of death in the 
United States; Donald Tower, director of the National Institute of Neurological and 
Communicative Disorders and Stroke who "agreed that dementia was a public health 
problem" and Robert Butler, a psychiatrist and first director of the National Institute
on Aging, who adopted Alzheimer’s disease as a research focus for the instititution and 
collaborated with Katzman in establishing the ADRDA, perceiving the need to develop "a public 
constituency to be an advocate for the Alzheimer’s disease research c a u s e ^^89 p79-s2 
Chapter 2). However, even interpreting all orchestrations as expressions of concern with the 
realities at stake, twenty years after Katzman’s initial proposal, it is not unreasonable to ask what 
has been achieved to ameliorate the concerns of those afflicted and their families.
Gubrium observed that the demographic urgency of the Alzheimer’s disease problem is 
captured in the promotional literature of "the related movement", in one of its most frequently 
used slogans: "the silent epidemic". "Those concerned aim to make the silent epidemic known 
in order to marshal resources for its cure and treatment. Its demography alone warrants 
focussed attention in medical research and practice. Funding agencies are asked to take 
cognisance of this."°“‘’™"’’ However, with supporting evidence of increasing life 
expectancy and projections of growth in the proportion of elderly people in the population into 
the next century (see Tables 1.1 to 1.3) the United States Congress did respond to the 
demographic urgency with substantial public financing of Alzheimer’s disease research with 
resources allocated to the National Institute on Aging (NIA) for distribution to other institutions 
(see Table 2.1). This funding has supported neuroscientific, clinical and epidemiological 
investigations, and with the latter the dimensions of "the silent epidemic" were documented.
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notably in the East Boston study sponsored by the NIA. This produced prevalence estimates of 
Alzheimer’s disease of three percent in those aged 65 to 74, but rising to forty-seven percent in 
those aged 85 and over the most rapidly growing population group.^""^^^' Based upon these 
figures, demographers at the NIA projected that within fifty years 14 million Americans "could 
have the disease", and executives of the ADRDA pronounced that the "financial and public 
health implications could affect us all", observations which were widely disseminated to the
p u b l i c  Washington Post, November 10, 1989
Bond et al. argue that epidemiological studies are necessary for the "planning of services and 
policy making (but) it is obviously necessary to have sound diagnostic criteria".®°'“‘®^ '^ 
However, it may be argued that it is also necessary to have a representative sample and, as 
previously discussed, it is unclear that either of these preconditions were met in the East Boston 
study (see Chapter 9) the results of which may be interpreted as undermining rather than 
supporting potential policies. For example, in 1987 the research office of the U.S. Congress 
published a report entitled "Losing a Million Minds: Confronting the Tragedy of Alzheimer’s 
Disease and Other Dementias", produced out of "Congressional concern with the plight of those 
suffering from dementing disease", in which a number of federal policy options were proposed 
to expand the eligibility and long-term care provisions of the Medicare programme,^ ^  congress, i98?
(see Chapter 2, Footnote 7). However, since that time none of these provisions have been 
enacted to relieve the plight of the sufferers or their families, a reluctance which may be 
interpreted as deriving from an unwillingness to expand the open-ended commitment of universal 
medical insurance for the elderly when confronted by current and future projections of the 
potential increase in its growth. In consequence, the focus has been on the search for a "cure".
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Gubrium writes that those concerned are repeatedly reminded that Alzheimer’s disease is a 
disease for which there is no cure and that "medical researchers, service providers, and the 
ADRDA itself remind patients, caregivers and others that there is only one source of hope for 
a cure and that will be provided when it comes, by medical research but as Gubrium himself 
discusses, "the factual status of Alzheimer’s as a distinct entity separate from the varied 
experiences of normal ageing is not o b v i o u s H o w e v e r ,  although there is evidence 
that neuropathology identified as characteristic of Alzheimer’s disease can be found in the brains 
of "well preserved" old people, and that senile dementia can occur without the identification of 
such pathology,®'”®®^ McLoughlin and Lovestone propose that the "amyloid cascade
hypothesis", based upon a theory of genetically determined triggering of neurotoxic protein 
deposits, is the best aetiological model for a pathogenic process linked to behaviours which in 
combination are described as Alzheimer’s disease. On the other hand, they observe that 
although genetic research may improve "diagnostic accuracy" developing treatments based upon 
molecular biology is a "distant prospect". ^ ^Loughim & Lovestone, 1994 p 439^ o  meantime, however,
some 50,000 Americans are currently taking Cognex (tacrine) the first drug to be approved by 
the U.S. Food and Drug Administration for Alzheimer’s disease, the development of which is 
derived from another model, i.e. the "neurotransmitter" theory of senile dementia.**®  ^ i97Spi459 
The only alternative to ingestion of this dmg which is associated with significant side effects and 
little therapeutic benefit (see Chapter 2, Footnote 9) is for those afflicted to undergo extensive 
diagnostic investigations, based upon the legitimating rationale of "differential diagnosis" in the 
hope of detecting one of the very few "curable" alternative conditions which may present with 
symptoms of dementing disease. However, the case-finding model developed by American
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psychiatry implies that there are significant benefits to be derived from early detection of 
cognitive symptoms indicative of dementing disease and the model has been widely adopted in 
questioning the mental competence of older people.
In clinical practice, Omer et al. argue that "the importance of routine cognitive 
measurements" in medical wards cannot be over s t r e s s e d i 9 8 3 p 2 6 6  Litovitz et al. suggest 
that "clerks and secretaries" might be employed to administer the MMSE to those seeking 
treatment in emergency d e p a r t m e n t s . ^  p4oo-i similarly U’Ren urges that "dementia" 
is not overlooked in primary care and recommends "routine s c r e e n i n g I n  studies 
funded by the National Institute of Mental Health elderly people have been investigated in 
Shanghai, China,^ ""®®^ ®*’ as well as in Baltimore, Maryland, °^*®^ ‘"’ and other sites of the 
Epidemiologic Catchment Area (EGA) study. The medical profession in other countries has set 
up what Illich described as "dragnets to apprehend those needing care and protection",""^' 
in Cambridge, and Cambridgeshire, England;°’^ °“ °'^  ^  in the Bordeaux
region of F r a n c e , Z a r a g o z a ,  S p a i n , A p p i g n a n o ,  Macerata Province, 
I t a l y , t h e  town of Ospitaletto, Brescia, also in I t a l y , a n d  Tasmania, 
Aus t r a l i a . ^  In these studies, the list of which is by no means exhaustive, some have
sought to detect "cognitive impairment" others "dementia" or "Alzheimer’s disease", but 
whichever construct has been investigated both their conduct and the results may be perceived 
as promoting negative images both of specific demographic groups and of old age.
In their discussion of the images of ageing, Featherstone and Hepworth propose that many 
of the images used to describe ageing and elderly people are "negative stereotypes" and these 
are related to the traditional image of "senility", a frightening vision of dribbling, drooling.
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incontinence, an absence of physical coordination and the inability to comport oneself or to 
communicate coherently. It is the image of one who is less than fiilly human/*^'^^°"* ^  Hcpwonh, 
1993 p3i3 Similarly, Kitwood, in his discussion entitled the "dialectics of dementia", argues that 
"there is one form of distress that is faced with particular dread it is that of ’going senile’
 developing one of those dementing illnesses whose course seems to be little more than an
inevitable path to degrading incapacity and, if life continues that long, eventually to a near­
vegetable e x i s t e n c e T h e s e ,  however, are the images projected onto, and the 
potential fears aroused, not merely in those diagnosed as "cases", by what may be perceived as 
"actuarial activities" which "transform people who feel healthy into patients anxious for their 
v e r d i c t S h a n g h a i ,  "female gender and low education" were identified as highly 
significant risk factors for dementia. In the final EGA report "education" and "race" were 
observed to be strongly related to "cognitive impairment" which "is concentrated among persons 
with eight or fewer years of education", "whites" being reported to "have much lower 
prevalence than blacks or Hispanics".°“ ®^®®‘^’ In Appignano, and Ospitalleto, Italy 
"farmers", "housewives" and "blue collar workers", and in Bordeaux "farmworkers", "domestic 
service employees" and "housewives" were identified as having the highest rates of cognitive 
impairment and/or Alzheimer’s d i s e a s e . ^arugues, 1992p98i, Fnsom, 1993S3i3 Cambridge,
England, however, the concern was with the ability of the well educated to evade detection and, 
since the "overall cost to the project of finding demented subjects was approximately 400 per 
head" which was not perceived to be "excessive", there would be "considerable financial 
benefits" if ways could be found of "increasing the true positive rate without sacrificing 
sensitivity" i9S9(b)p95 investigations are therefore not merely intrusive and demeaning
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to older populations, but costly, and as demonstrated by the failure of the U.S. Congress to 
increase service provision on behalf of those afflicted, generate evidence which may prevent the 
enactment of policies for those facing what Gubrium describes as "individual financial alarm".
Walker in a discussion of the international adoption of the economic "burden of ageing" 
argument to legitimate "anti-welfare policies" proposed that the theory has generated "an
increasingly prevalent assumption that societal ageing should be a source o f  remorse rather
than pride" 1990p3?8 Chapter 1). However, economists do not have what Starr describes 
as the broad cultural authority, economic power and political influence" of the American medical 
profession, deriving in part from its bonds with modem science,^^- they have what
Freidson describes as "a self-deceiving view of the objectivity and reliability of its knowledge 
and the virtues of its members ", and data presented by economists and policy
proposals will therefore be scrutinised and debated by other members of the discipline.^ On the 
other hand, the evidence with regard to Alzheimer’s disease would seem to support Freidson’s 
contention that at the heart of most questions of social policy bearing on the professions lies the 
central question of "autonomy" for it bears on "who may determine what the problem is, how
 ^ Under the heading: "Social Security: It is affordable", a column appeared on the
editorial pages of the Washington Post, written by an economist and a former commissioner of 
the Social Security Administration. This was a response to a previous report which it described 
as "fomenting unfounded hysteria" with regard to the financing of retirement pensions in the 21st 
century. They argued that the "true measure of the burden of the dependent population is the 
ratio of all dependent, young and old, to active workers" and that the "dependency burden" is 
never projected to be as high as it was in the 1960s.^^  ^Washington post, February 15.1994 the other hand 
when members of the medical profession use quantitative data from a study conducted in a small 
working class neighbourhood and extrapolate these figures to the entire U.S. population and to 
future generations, i.e. "the National Institute on Aging estimates that within 50 years as many 
as 14 million Americans could have the disease" Washington Post, November 10. i 9S9 projections are
not perceived as "fomenting unfounded hysteria".
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the problem is to be dealt with and what price is to be paid for dealing with 1973 p369
Legislation to establish the National Institute on Aging was passed by the U.S. Congress in 
the Research on Aging Act, 1974 with a mandate to develop "a plan to coordinate and promote 
research into the biological, medical, psychological, social, educational and economic aspects 
of ageing", base upon a perception that "biomedical research could help prevent old age 
disabilities and save taxpayers’money. However, senile dementia was identified by
the medical researchers as the "problem", this was to be dealt with by adopting the condition, 
redefined as Alzheimer’s disease as a focus for the ageing institute, and the price to be paid for 
dealing with it has been what Adelman, former President of the Gerontological Society of 
America perceives as a "blatant shift in priority" in conflict with "the language and intent with 
which Congress established the National Institute on A g i n g u l t i m a t e l y  to the 
"Alzheimerisation of A g e i n g 1995 ps26 negative benefits of which have not been 
restricted to the older population of the United States of America.
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A p p e n d ix  A
PRE-OPERATIVE QUESTIONNAIRE; INTERVIEW 1
1. ID#: 2. DATE OF INTERVIEW:
3. INTERVIEWER :
4
5
6
7
8 
9
10
PT'S NAME:
DATE OF BIRTH: 
AGE:
MARITAL STATUS
SEX:
RACE:
..= Unknown
0 = Married 2 = Divorced/Separated
1 = Widowed 3 = Never married
0 = Male 1 = Female
0 = White 1 = Black 2 = Other
LIVING LOCATION: 0= Pt's Home
1= Other's home (specify person) 
2= Congregate housing 
3= Nursing home
11. WHAT IS THE NAME OF YOUR NEXT OF KIN (or PRIMARY CAREGIVER)
12. WHAT IS HIS/HER AGE:
13. WHAT IS HIS/HER ADDRESS?
Number Street
City State
14. TELEPHONE NUMBER OF ABOVE: ( )
15. RELATIONSHIP TO PATIENT :
0 = NO P-C Provider
1 = Spouse
2 = Daughter/In-Law
3 = Son/In-Law
4 = Brother/sister
5 = Other relative
6 = Friend/neighbor
7 = Other
9 = Unknown
Apt#
Zip Code
16. MAY I ALSO ASK THIS PERSON TO COMPLETE A BRIEF QUESTIONNAIRE?
Yes No
3 9 3
P r e - o p e r a t i v e  Q u e s t i o n n a i r e
17. WHAT OTHER CLOSE FAMILY DO YOU HAVE APART FROM (11. .) ?
(For each person): HOW OLD IS HE/SHE AND WHERE DOES HE/SHE LIVE? 
Relationship:
l=Spouse 
2=Dghtr/In Law 
3=Son/In Law 
4=Brother/Sister 
5=0ther relative 
6=Fri end/Ne ighbour
Location
0=Lives with Pt 
l=In Walking Distance 
2=In Metro Area 
3=0ut of Metro Area
No. Relationship Age 
1 .
Location No. Relationship Age Location 
6.
2 . 7.
3 . 8 .
4 . 9.
5 . 10.
18. HOW MANY YEARS OF EDUCATION DID YOU COMPLETE?
0 = Through High School : 01 02 03 04 05 06
1 = College : 01 02 03 04
2 = Graduate: 01 02 03 04 05 06
3 = Other : 01 02 03 04 05 06
07 08 09 10 11 12
19. WHAT HAS BEEN YOUR JOB OR PROFESSION DURING MOST OF YOUR ADULT LIFE?
Specify_______________________________
0 = Professional
1 = Technical/Secretarial
2 = Skilled Manual
3 = Unskilled Manual
4 = Non-labor force
20. (If still in labor force) HAVE YOU RETIRED FROM THIS?
(If yes), which year did you retire?_______
0=No Yes=l
3 9 4
P r e - o p e r a t i v e  Q u e s t i o n n a i r e
21. NOW I AM GOING TO ASK YOU IF YOU TAKE PART IN THE FOLLOWING 
ACTIVITIES AND FOR HOW MANY HOURS EACH WEEK?
Activity Hours per Week
Paid employment
(If yes) , Occupation_________________ __________
Volunteer work
Meetings of Organizations/Clubs/Church 
Hobbies (specify)___________________
Social events/eating out etc.
Sports (specify)___________
Other (specify)____________
Total hours : 
Total Activities :
22. ON AVERAGE, HOW MANY WAKING HOURS DO YOU SPEND WITH OTHERS EACH WEEK?
0 = Less than 5 hours
1 = 5 to <15
2 = 15 to <30
3 = 30 to 50
4 = More than 50
23. HOW MANY PEOPLE HAVE YOU SPENT TIME WITH DURING THE LAST WEEK?
(Not on the telephone)
0 = No one
1 = 1 to 2 
2 = 3  to 6
3 = 7 to 10
4 = More than 10
24. ON AVERAGE, HOW MANY TELEPHONE CONVERSATIONS DO YOU HAVE WITH PEOPLE 
EACH DAY?
0 = None
1 = 1 to 2
2 = 3 to 5
3 = More than 5
25. IS THERE A PET IN THE HOUSE? 0 = No 1 = Yes
3 9 5
P r e - o p e r a t i v e  Q u e s t i o n n a i r e
NOW I AM GOING TO ASK YOU SOME QUESTIONS RELATING TO THE SURGERY AND YOUR MEDICAL 
AND PHYSICAL STATUS:
26. WHAT TYPE OF SURGERY ARE YOU GOING TO HAVE?
0 = Cataract
1 = Other Eye Surgery: (specify)______________________
2 = Prostate
3 = Other Urologie: (specify)________________________
4 = Other Surgery: (specify)_________________________
27. WHAT IS THE SCHEDULED DATE FOR THE SURGERY?
28. DO YOU HAVE ANY OF THE FOLLOWING MEDICAL CONDITIONS?
Disease____________________________ 0 = No 1 = Yes
Heart Disease________________________________________
Hypertension________________________________________
Diabetes________________________________________
Arthritis
Chronic lung disease or Asthma
Kidney problems
Cancer or leukemia
Effects of stroke
Other neurological problems
Gastric ulcers
Other stomach or intestinal problems
Problems with circulation (arms/legs)
Thyroid or other glandular problems
Glaucoma
Cataracts
Other (specify)
3 9 6
P r e - o p e r a t i v e  q u e s t i o n n a i r e :
29. WHAT PRESCRIBED MEDICATIONS ARE YOU CURRENTLY TAKING DAILY? 
Specify each medication mentioned:-
Cardiac :____________ ______________________________
Anti-hypertensive :
Diabetic :
Anti-allergenic/ 
anti-histamine
Tranquillizer/sleeping pills_
Analgesics _____
NSAIA's _____
Anti-gout _____
Antibiotics _____
Hormones 
Cortico-steroids 
Castro-intestinal
Vitamin/minerals 
Eye drops
Others & unknown:
3 9 7
P r e - o p e r a t i v e  Q u e s t i o n n a i r e
30. HAVE YOU EVER HAD TREATMENT FOR A PSYCHOLOGICAL PROBLEM?
0 = No 1 = Yes 9 = Unknown
(If yes), Was a diagnosis made? 0=No l=Yes 9=Unknown
(If yes), specify____________
Were you hospitalized? 0=No l=Yes 9=Unknown
Did you receive medication? 0=No l=Yes 9=Unknown
(If yes), specify____________
31. DO YOU NEED HELP WITH ANY OF THE FOLLOWING ACTIVITIES?
ADL_______ 0= Can Do 1 = Needs Help 2= Cannot do
Bathing___________________
Dressing__________________
Toileting
Transfer
Continence
Feeding
Ambulation
32. DO YOU NEED ANY ASSISTANCE WITH WALKING?
0 = No 1 = Yes
(If yes), what? No Assistance_____
With Cane ____
With Walker
With Person
Wheel Chair
Bed-Ridden
3 9 8
P r e - o p e r a t i v e  Q u e s t i o n n a i r e
33. DO YOU EVER DRINK ALCOHOL? 0 = No 1 = Yes 9 = Unknown
(If Yes), How many days per week do you drink ___
How many drinks do you have on those days? ___
Total each week ___
34 . HAVE YOU EXPERIENCED ANY RECENT CHANGE IN SEXUAL FUNCTIONING?
In the last year? 0 = No 1 = Yes
In the last month? 0 = No 1 = Yes
(If yes), explain________________________________________
35. HAVE YOU EXPERIENCED ANY RECENT PROBLEMS WITH THE FOLLOWING?
0=No l=Yes 9=Unknown
Concentration________
Confusion
Depression
Memory
Other
NOW I AM GOING TO ASK YOU TO DO A FEW TESTS FOR ME AND RESPOND TO A QUESTIONNAIRE 
ON HOW YOU FEEL ABOUT THINGS:
36. MINIMENTAL STATE EXAM: Score : _________
Maximum Score : _________
37. VERBAL FLUENCY 1
2
3
Total
38. SIMILARITIES
39. GERIATRIC DEPRESSION SCALE: Score
3 9 9
Choose the best answer for how you felt 
over the past week
U<5. _LÆ . 
1.
■‘jî&aavage ,— j ■■ ■
Are you basically satisfied with your life? yes /  no
2 . Have you dropped many of your activities and
interests? yes /  no
3 . Do you feel that your life is empty? yes /  no
4 . Do you often get bored? yes /  no
5 . Are you hopeful about the future? yes /  no
6. Are you bothered by thoughts you can ’t get
out of your head? yes /  no
7. Are you in good spirits most of the time? yes /  no
8. Are you afraid that something bad is going to
happen to you? yes /  no
9 . Do you feel happy most of the time? yes /  no
10. Do you often feel helpless? yes /  no
11. Do you often get restless and fidgety? yes /  no
12. Do you prefer to stay at home, rather than
going out and doing new things? yes /  no
13. Do you frequently worry about the future? yes /  no
14. Do you feel you have more problems with
memory than most? yes /  no
15. Do you think it is wonderful to be alive now? yes /  no
16. Do you often feel downhearted and blue? yes /  no
17. Do you feel pretty worthless the way you
are now? yes /  no
18. Do you worry a lot about the past? yes /  no
19. Do you find life very exciting? yes / no
20. Is it hard for you to get started on new
projects? yes / no
21. Do you feel full of energy? _ y e s / no
22. Do you feel that your situation is hopeless? yes / no
23. Do you think that most people are be t te r  off
than  you are? yes / no
24. D o you frequently get upset over little things? yes / no
25. D o you frequently feel like crying? yes / no
26. D o you have trouble concentrating? yes / no
27. Do you enjoy getting up in the morning? yes / no
28. D o you prefer to avoid social gatherings? yes /  no
29. Is it easy for you to make decisions? yes / no
30. Is your mind as clear as it used to be?
z i n n
yes / n o
